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| HiiTieail of Dialling ber recommend: 
F "ehnvanches confifted of - three Parssc:c: 

(1. 10 1: he firſs: —_—_— y 
formerk the .whole Dodrive of - 

Scale! and, Compaſſes ; the Projetting the | 
Sphere in BJ R R—_— Plain Tit if ut, og 4 
By.grayvi ing pon Plainfuch Ciretts of the” 3 
Sphere intheix erue- poſition, as, any way, relate E 
tothe delineating of the Howr-Jinenuponſuch.2 
Blaiy, let the lets he. in_2n},p0 ry yg nh 
by whic manner, of þ rms ty he lewndng” FE 7 - 9 
being .drayen, ſhall. natyrally fallinigheie due. © © E- 
places upon «he, Plain, having.no miket. cans; = _ 7 
dation, chan, owing choveighie Citclet: = 
Ke ro beat pai a the Glojaie elf; 
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thoſe Circl2s, ahid {alto of (tir fituation up'o 


the Glole : And in the (onclufion of this 
Pat, _{ bale Fi & Þf EEhnple = 
Rdlindus Pldinct ol he 
the moſt difficult ro draw hour. Ns 5 npon) ſo 
Hrojefied the! Sphere fot that p Sino 
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tharfo? theſerevd Braſghtt priveipally, "(I Y'B8, 
the ſavingny-Alf the Ihourbf Calculating of 
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copied Grirha jin/! 
; The third Pert 13 Inflrumontal/and, cider 
how: to:delineare hqur:lines' apor/All forts of) 
Plains, by helpofia Plain; (bead; atid: Portable? 
loftramert, which: E.call 2 HORDLOGIOUL? 
T R1GQN-;by which the: $1jo y' Owbſbilg and' 
Hour-lings,upon aty Plain, -N1ay ealtly and pee. 
Gly be! 2noracted , having: very fea linei'ts' 
diaw»burt t cherk(clver}\artdit'any* 
- caleeſeldatne excecdingthe Confiaes of [1 
of the Plainitlelft- And with ti oramows 
and its Tel eoncludethis Treatiſe. . * 
;>Itmay:now beex that | ſhould- ſhow 
how robeautyoradorsthoſe Dials,by:infugth: 
ing. apon-\them other Spherical Circles ind? 
_ Lines ( beſides become oO eo | 
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this ; Place, atchia.timor. ny KEE 
giving me ſo.muh leafure; as to proſecute thoſe 
things an{werable'to myiovwn defire, of the in- 
genious Pradtioners ſaticfadtion,' Bur, this bpros 
raiſe (God willing).chat itdue time4441 Bind 
ehis accepted). 1 will publiſh ſomething. elſe 
of Dialling, and chat noroly'of- thettiaking of 
l- upon Plains, but upon irregute) Superficier 
,45vpon Cylindere,Comes;anc Sphere; ; bore 
CR and Convex,:and alſTiupon. Rs (70 
| Concave or (om Swperficies, and thar by 
 ' Reflexion' and \Refr axon, vhs divers 'othier 
things of the like nature's: In-the mean: no Þ 
take chis ig good part, fromhim whois 4 
_ to ferve thee in os hs Yes 
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Advertiſement. | 


Hoſocver hath 
occaſion for 
this Inſtrument or any | 
other for Mathematical 
practices, may be accu- 
rately furniſhed either 
in Silver , Braſs, -or 
. Wood, by Mr. Walter 
. Hodges at theCroſs-dag- 
ers 1n Mcor-fields,next 
Pore to the Popes-head 
T wvern, : where they | 
may be furniſhed: with - 
' 1 Books to (hew the! uſe; 
of them. As alſo with 
all ſorts of. Maps , 
Globes,Sea-plats, Car- 
pentersrrules , Poaſt 
and : Pocker-dials for 
any Latitude at reaſon- 
able Rares, 
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FEOMETRICAL PROBLEMES. 
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PROBL. I. 
Upon a right line gioen terea a? erpe udiculas 4 
DEFINITION. 


Right line is ſaid to be perpendicular to aro: her litre, 
FA when it makerh the Angles, on.either fide of the. c- 
rected line, equal, that is, ſo that the line tnoliges 
- not; Either to the right or to the left, but ftandcrh 
pright upon the line, upon which ir is erected,” as-tn-the 
ollowing figure the right line. A B is'ſaid tobe perpendicu- 
arto thE line CD upon which ir. is creed, becayſe the 
Ingles on Cither ſide thercof are cqual, hamely rhe" angle A 
B C on the co _ equl to - angle Ales D, Fo O- . 
her ſide ; and ctther of theſe ayglesare.called right 
ind the lac A Bis calledehe : on 
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PRACTICE. 


Let CD be a right line given, and let it be required to 
ereQ a 6-ogpe thereupon from the point B, Open 
your Compaſles to any convenient ſmall diſtance,” and fer- 

| ting one foot in the 
| * potnt By with the other 

Ru JA nn # make the two marks E 
y bs. and Fon eicher fide of 
H G rhe point B, —This 
| done, open the Com- 
paſſes ro any other 
converitent , diſtance 
greater than the. for- 
| | _ _ — one 
my t— ————— bp foot in the pornt E, 

- " agen; with the oeer _ 
the obſcnre arch G G, as near as you may guels over 
given point B, Again (the Compalles'being ſtill opened 
to the ſame diſtance. ) ſet one foot in the point F, and 
with the other foot deſcribe another obſcurearch HH, crof< 
fing the former in the point A, ſois Athe point, through 


' 


mm 4 - 


h 
which if you draw a right line from the ! Ts point B, ghat 
righeline A B ſo drawn ſhall be perpendicular ro the given 
line C D, and from the point By as was required.” * 
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"_  'PROBL. I]. 

Upon (or near ) the endof a gruen right line , how to ered a 
_Pergendienlars #7 | | | 

 FF!O fie this, there are ſeveral wayes, but I will in- 

_  & Rance only intwo, whichare fanuliar and egfie. - 4 
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The. Firft Way 
Let AB bea line giveti, and from the pe 
towards the end thereof, let it be'requiri 
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| 
EP 
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dicular AC, ——Firſt,, open your Compaſſes to any 
Fall diſtance, and ſetting one foot in. the _ point: A, 
with the other deſcribe rhe Arch 'FE D, then, ſet one' foot 
of the compaſles in D, ( they being opend'ro the ſame d:- we” 
ance) cralſe the Archin E, and ſetting one foorin E, with = 
the other deſcribe thearchA F G, crolling che firſt arch i- 55:3 
F. Again, fer one footin F, and with the other deſcribethe +. - 5} 
{mall archH H, croſling the former inthe point C : forthe +... 3 
line A C being drawn, 1t ſhall be perpendicular to the given: #7 
line A B, and from the point A, as was required, # 4M 


The Second way. 
Let B bethe point given, and fromit let ir be required to __ 
the *. 7; 
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and ſer the ſame diſtance KL, (at which the compaſles - 
already ſtand) from K.to'M, fo a line drawn from B, through 
M, ſhall be perpendicular to A B, and from the gven poine 


B, as wasrequired. 
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PROBL. III, 


How from a point above, to let fall a Perpendicular to a right 


— 


line gruen, 


N this there are two caſes, Firſt, when the point above 
is over { or ncar) the middle of the line. And ſecondly, 
When the point above is near over the cnd of the line. 


The Firſt Caſe. 


Let N O bea right line give n, and from the point Þ, 6- 
ver it ,- ſet it be required to let fall the perpendicular P Q. 
——Firſt open your compaſles to any diſtance greater than 
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PQ and ſertinp dane febe in the giver point Bywith the other 


* 


A £% by 


ES EY 
4 w 


g ® A . 
i : G Ls ſu _ 
% x | 6 ob tar. fd 26 wo S4 » 
a wy Ys by _ [, e - <> © \ — nu - - g FY - 
Þ , CIT Ye, HEY. * EE r a \ 
* a . e # od *. - 
8 LY © + Re ” - __ - 
- ag : - 
.38- | 
|” \ a. : * 
> 


the points Rand S. Then ſecondly divide the ſpace between R 

andSin rroigtelerigia Q,/foa'line drawn fromthe given 

point P ro Q{hall be p icular to the given line NO. 

| The Second Caſe, | 

Let Vhethe point given, from whence to ler fall a per- 
pendicular to the lineN O, —-Firft, from any part of the 
gtven line N O, as from T, draw a-right line to rhe given 
potnt V, which line divide into ewo ;equal parrs in the pojnr 
X, with that diſtance ofthe Compaſles ( one foot being pla- 
cedin X) with the other deſcribe the arch ( or Semicircle ) 
V OT, cutting the given line NO in O, fo a line drawn 
from V to O, (ball he perpendicular to the given line NO, 
and towardsthe end thereof, as was tequired. 


PRO BL, IV.. # 


How to drvide @ right line given, tnto two equal parts, and at 
right angles, © 


| Bow cy line A Bbc a = ei to be divided into a 2 | 
qual parts at right angles, take in your compalles _ 
n PTY Pen of rhe ne A B, Or 
| (it that be too ) auy :0- 
"ter HE SL RES. 
th thereof , and ſctting 
as fe end A, wh 
the other draw the arch\-C D 
E, then -( diec Hp 
alrered) ſer one foot in B, 
and with the other foot crols 
the former arch_ (-bothabove 
and below the line); in rhe 
points F and G,; Then-a: ine 
draws fromF ro G, ſbalkcut 
B 3 "We 
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the givenline in Hz ſoſhall AB. be divided , in two equal 
2 fo the point Hz andat right angles, which was requi- 
£ ed: =— bs | | : 
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PROBL. V, 
A.Right Line beirg given, how to draw anather Right Line, which” 
ſhall be parallel theresnto at any diſtance required , or 
through any point aſſigned, 
DEFINITION. 


F Paralle] lines, there are panpery two kinds, viz, 
Streight or Right lined Parallels, and Circular Parallels, © 


All Circles that are deſcribed or drawn wpck the ſame 


R Centre, whether they be 
cater or lefler one than 
other', are ſaid to 

be Parallel. or Concentrich 
Cirches, as the circle A B 
CD, may befaid tobe a 
Concentrick circle with, or 
a Parallel circle to, the 
Circle EFGH, becauſe 
toth of them are deſcrib- 
_ ed,. or-drawn- upon-the 
TY 123 ſame point, or Centre ©, 
And of borh theſe Circles, 'The right line A'C, is the D1a- 
meter of the greater circle, and E Goof the lefſer, the point 
O, is the Certre of both, and all right lines drawn from 
thence:ts the Prrrfery , Ctrcumference or Limb of ci- 
mheriof che-1 #reler ; -are equal, and are called ſome- 
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times the Semid:ameters, and lometimes the Radius of the. 
circle, wg eng C wo py (oe H ger 
OE oft r: Itcon o1uc es or parts) of 
which the whole circle contains 360. 7 - >. 
Bur &ight Lined Parallels, are ſuch -right lines, that being 
drawn upon the ſame plain ,. and* infinitely eftended on et- 
fide would - never concur or 
Wh ——  C meet; but alwaycs in all parts 
retain an equal diſtance”, ,and 
B — _— -—- D ſuch are-the + - —-ooypaing 
and B D in the Margine- 
In the deſcribing or drawing the parallel] lines there may 
fall out two Caſes or varieties. As, 
1, It ay berequired tedraw a right line , parallel' to a- 
nother right line, ar & diſtance given. Org; | 
3. Ir may be required to draw the Parallel line through 


a pottit hged. 
+ 4x And of this kind there may be two Caſes, for, 
I- The givenpotnt may be over or under the Given line, 
Or | : 


2. Ut may be oblique to the given linc- 
i, RRACTICE. 
- Of the Firſt Caſe. 
Let E Fbe aright line given, and let it be required tg 
& c 
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Take in your-compalles the given diſtance G H, ther! ſet- 
ting one foot of the compaſles in E; (or any other point near 
the ends of rhegiven line ) deſcribe a ſmall obſcure. arch.of' 
acircle I K. Then moving the 'compaſſes. to F'( rowards' 
the other end of the given line) deſcribe another obſcure 
archLM, theh lay a Rukr ro the very top of theſe 'two: 
arches, ſo that the Ruler do not crofle, but juſtly touch, 
either of them. then by the fide of the-Ruler draw the line! 
NO, and it ſhall be Parallel to the given JineE F, and ar 
the diſtance G H, whictt was required. 


The Second Caſe. 


Lot P Qbea right line given , and let it be required 'to- 
draw another cfohn linc parallel chercunco, -which ſhall paſs 
through the point R, 


a Firſt, Set one foot 
Me LI lain” Pak of rt Compaſles 
. 0 IF - inthe gtven peine R5 
Y of and with nd alive 
O_o —R rake rhe ncareſt di- 
ſtance to the given 
lineP Q_,, which is done by opening or ſhutting of the 
Compatiles till the movcable point do-only touch the given 
line P Q deſcribing the arch $ T. The Compaſſes ſtill reſting 
at this diſtance, ſer one foot in P,: ( or any other pointsto- 
wards the end of the given line ) and with the other foot 
deſcribe the arch V X. Laſtly, by the very top of this 
arch Y , draw the right line Y R, and tt thall be paral-' 
lelto thegiven line P Q,, and ſhall paſs dire&ly through 
thegiven point R, which was required. 
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The Third Caſe, 
Let A-B:be a Ri be line iven, and let itibe ie+be required to 
draw another righr'line parallel thereuntos: which __ 


through the peihr'C, ®% 

Take in your Compaſles the diſtance from the iven 
7 031 LY yy» :- poing-” 3 to 
A” 011 "_ 5 £ | 'B f the end ihe 

OST ——- AI CE9ML@ 5 Wen en 
© > 4093 HE, bay Y edn 606 
; # I8TD 6: A £460 © foorinh, the 
—— toe jonn———C ht end \ of 


6] 2 veicand 1h _ thegive cal 
2101 Di Wont W k, | ©.” and with 


_ foot dotarite: the arch F G. Agdin, Take ir your 
Com 'thtk of the ven lige A-B, and ſerting 


onegtoatiof thai ce in with the * other deſeribe 
rhe: ardiiD B, the " atch. in he H, 
(othe lme[H:Gi . Any (hall the line 


AB; and tl ſs/ rh $8"the yiien | point C, as was re-. 
quired. 4 (} #3 }{ 31 s ; | | To 
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Any three Points, which are 1.0t in a fire;, bt line heing git en; 


how to find the Centre of a Circle, nh:ch ſhall paſs through 
Br e three given Points. 
J Fx the three given points be A, B, and C,- throuzh 
which it is required a Circle ſhould be deſcribed: 


Lirſt, Ser one foot of the Compalles in one of the given . 


C - points 


points A, and extend the other foot to B another of them, 
and draw the arch of a Circle G FD, Secondly, the 
| barge not alre- 
red, ſet one foor ini By 
and with - rhe» other 
croſs the former: arch. 
with two ſmall arches 
»* inthepoints DandE, 
'- 2 ___ and draw the right 
- . # +, «, ine DE ——Third- 
ly, Set one foot of 
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. 4 right D Ez 
point O, So is O the Centre ſought for, 
you deſcribe a Circle at the diſtance'© / 


x _—_ three given points A, B, and 


wv * - 
v +4 Cn eo 
" 4 


#, 


". OY 
PROBL- vie ey" 
Tao Points within a Circle bein given, hoy. to find the 
wot of a Cevcle, which ber tribed , ſhall paſſe 
through the two grven points, and ſhall 'alſe dfvide the 


Perifery;; or 'Ci ence,” of ithe grueh Circle, into 
gILK © -» - 


two equal Parts. FN 


7 
* > 


His and the fotey Propoition, catne in continual 
uſe and praRiſe chraughout” this work, and therefore 
he more efpeciallyxo be-minded.  : ::. 
the nw Nang be ABCD, and the two points 
within the ſame, be E and F. 
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2 third point, and then having thethree points E F, and G, 
(by the laſt Problem, ) you may find a centre upon which 
a Circle.being deſcribed, (hall paſs, whoſe centre will be 
at H, without the given Circle, upon which: point, if you 
deſcribe the achets Circle, atche-cxtent. or diſtance of 
HE, HE, or -HG, ir (hall paſs through..the, rwo .given 
points E and'F;, and ſhall alfa'divide the gwen: Circle 
ABCD, into two equal parts in the, points M and L, 
which was required, And that this Arch thus drawn doth 
divide the gtven Circle into two equal parts is evident, for 
a line drawn from L:to'M will: paſs djreQly 'through the 
centre of the given circlez/ and (hall chtrefora divide tt into 


1 # 


two'<qual parts. 
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aſſened 
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Bow! ty WFETWTY of. Chorasg Eometricallyz M0 Ing 
" lengthvor Radim. tf Boo 
Oraſmuch, as through, is Whole Tregcile, there is.con- 
© tinual mention and _uſp mageof, $:JLiite- whe tr 
'will-nort be impertinent inthis pace ro flifcover the niaking 
of, 


thereof, -for the convenien » ds ar all times, an 
in all places, cannor-have the{benefir of the Matjemarical 


I pus 10-1 thalpehings action. Now 
DE FINIKIO FS. 4 

. A. Line of Cherds is no other thin. 60 degrees of the 
Arch of eny.Find — eto irony limb of a. Circle 

"ro @ ſtreight-lineg:; Now cvery Circlg.great or ſmall, is 

"divided (aluppoled.o to be) into 38a.Cqual parts called 


y Degrees," 


Degrees} So the Semicircle containd8o the Quake, 90; 
and the Radius, or Semidiameter (which is that: ine. upon 
which the Circle or- Semicircle is deſcribed) noted in the 
following Figure with, the Letters AB is alwayes equal to 
60 degrees of thapciccle: why q deſtribes,. and therefore 
60 degr. of a lf the Radins thetcof. 
Thus muchz#6t muon ag of Ra now 
for 67 hee I's 


” "uy I 


The.C'q N'S ky 4 


| | 
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cerca the Perpendicular AB; 

Secondly, Open your Compaſles tothe Radius: or length 
. that- you would have your, line of Chords. a.be of, which 
ſuppale A.By\-C which 1 make here equal to. Lie of Chords 
nw yoſt of the Schemes and, Drugr as: n this Book Were de- 
ſcribed by) and with- thac diſtance e upon B, as'a centre, 
HR the Semicircle C A D, which is divided into:ewwo 


equal parts 9; or Quadrants , by: zibe; perpendicular Jigs 


Niedly, Divide. the Arch, or" Quadrant, ARD,:i into 
90 equal parts or-dezrees; which you may. do inthis min- 
ner. [Take the Tengrh of the line A Bi, and ſct_ it 22t 
didance upon, the Quadrant A.D,, rom.DroR, fois DR 
Eo deg. and AR 3a deg. Then che itance AR on 
ſer ir fre rom D to S,,1o is che Quigrant divided into 3, 
parts, at the poings S and R. cach containing /2 0 geg.r This 
done , divide the ie cmd p 5 RR _ &* 
$&D,,iptq 3; PR parrs,, £ ica. will be 19 4 
ArDr1nggas u ſee;the, mymbers, {cx.ro 2g, TI quit 
be agatn ide into WAA VP EROS I 


"TO © 


and every of thoſe into 5 ſmaller as 1: lee in the fig 
and ſo will the whole Quadrant be divided into Sy 


* 


Fourthly, The Quadrant ARS D > being thus divided 
into go parts or degrees, ſer one foot of your Compaſles 
in D, . and optn'the other foot to A, and deſcribe che Arch - * 
AEF, touching the line.C Din F, ſo is the'point P, _ 
I” C D, the Chard 90.0 - 

"fn the Compaſſes from 
' defcribe the arch 80 GH, $o ſhall the point H., 'the 
Chord of 80 deg, | 
* Sixthly, Open'rhe Compaſſes from D to 70, and de- 
flkerd ach 56 701K, So is K the Chordof 70 

Again, Open the Compaſſes from D toR, the Radius; 
or 60 deg. pr res archR LB, fois Bthe Chord © 
of 6v deg. equal to the[Radins. - 

Fre the the line DF. de 30, 20,'and Io dey, Sg ſhall 
[oj ve the line vided into ) unequal p 

ET ; : Pha ” 

$ manner may. you make a line of Chords' of any. 's 
and ſer. it upon a Ruler” and it is fit for to petform © 
aſes-in this Book; | 
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one and the ſame Ruler you had rhtee, fout, or five, Chards 


of ſeveral lengths 6r Radiuſes, as in praQice you will find: 
to be neceſſary and commodioys. 


Being thus provided of 4 Luxe of Chords, 1 will now ſhewe 
ou how to work Two Concluſions Grometrically, #hich are 


of abſoluts uſe in Dt , the pnte's# to the Howr 
of the day; And the 0 471 find the "ASimubh of 
the Sun at any time, and in ary place. And with them 
1 ſball conclade theſe Geometrical wo and | 4fire- 
nomical Elements. 


—— ——_— ” 
_—_—— ———_ _ 


——_— — 3 p 


CT 


A STRO No MICAL xremk Ts. 


p  .# 
"\ 


Or the ens ils, of that which Clio. 
Fi. Reader Fees on po | 


Circles of the gre « As alſo, ,wi 


LF 


Points , as are defcribed and | 
Sphere or Globe, in imitation obdible' 
ed to be in the Heavens. : And of. 10 Foals 

eflary for this -our pt | nf 


you a brief account of, Know therefore, 
DEFINITION, 


A Sphere of Globes ga Solid Body, tain 
Snperficics in whole middletherc is ua RM 


lines drawnto this Superficies are © 
> Principal Circles of Yin ereot = | 
compoſed arc in manber"1o are I 
Four are -Circles,. : N 
A Great Cercle, "is thr which dt the jy-of the- 
Globe imo two-equal Ma: > | ll 
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Circle is that which dividerh the Globe into two unequal: 
PAartss 0 


The Stix Great Circles are 


1 The Horizon, 4 The Zodiack, 
- 2 The Meridian, 5 Fg 
3 The ZquinoQtial, 6+ <p COes 


The leſjer Carcles are C : 
1 The Tropick of Cancer, ; 3 The Artick Circle, 
2 The Tropick of Capricorn, > 4 The Antartick Circle,” 
| 4.0 AN % 
Of theſe in the Art of Dialling there is-principally but 
Five to be taken' notice of. , Yis. Three-Great Circles, and 
ewo {maller Circles, 3 


| The. Great Circles art, Np 
4x The Horizons! « 17: Prone fe - 
-.---2 The Meridian; -- mot al 
- 3 The Aquinoctual. P_ 


' The leſſer Circles ave 


by 
ard! 
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1 The Tropick of Cancer. - / & 
2 The Tropick of Capricorn. 


I. of the HORIZON, 


In the following Figure, let the outetmolt Circle dove | 
of,” noted with: the Letters HZ ON, 'zepreſent a Sphere.or 
Globe, then the Horizon is a ( *rle which divigeth or ſepa-- 
raterh-che Viſible part'of che/Heavens which we (ce, from _ 
the -iavilible* part: which we ſee nor, and is. repreſegred in) 


oy ” - = wa 4 % bn. 
: / \ 


the followin 
Circle ) H o 


PL 
1% 
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G07 92 Wine! > | 
I. of BMwitias: : - nn, 
, The Merid/an is a Great Circle of the Sphere which 
paſſeth by the Poles of the World, and through the Zenrth- 
- and Naazr, of the Place. ) To, this Circle, when che- Sun *- 
cometh, he: being abovei,our Hotizon:, .maketl; Noon: « 
Mid-day, and being in che-ſamie aircle, when, ir, is under 
the Horizon,'tt is. Midoight, - PETS 2, - 
The Zenith'is thac point: in the Heavens. which 1s diret- 
ly over your heddyrinxhuy ri be. VV rl) every 
be. And, D | 


- . 
4 
4. # + 


; J% 


\ ' AA - J ». "A ? 
The Nair is that\point in the Heavens which is onder 
your feet, direAly oppolite to the Zenith, 
The Meridian Circle in this Figure,.1s noted with the 
Letters H Z O N, the pon Z at the top repreſenting the 
tr ; 


Zenith, and N the Naatr Points, 


II, of the eAquinofial. 


The ZquinoRtial is a Great Circle of the Soy divi- 
dg it into_the Northern and: Southern Hemiſpheres , 
which take their names from the two Poles, that bei 
callcd the Northern Hemiſphere, in which the North | 

1s ſeated, and that the Southern in which the Sonth Pole is 
ſeared, Unto chis Circle when the Sun in his Annual mb» 


tign 


oF F 


tion arriveth (which is bur'twice'in the 'whole-year) the: 
cons _ nights arc of cqual length through the -whole: 
World, . '» DO OR, | 

The Circle cutteth the Axis of. the World” at Righe 
angles, and 1s ſeared in the Heavens'90 deg. or a Quarter 
ot a Circle diſtant from either of the Poles. * 

It is repreſented in the Figure by the Line or Circle 
X Q*x. The two Poles are nored with P ahd Sz P be- 
ing the north, and $ rhe fonth Pole; and ſo' the Hemi- 
{ſphere x P A, is the Northern, and &S #, the Southern 
Hemiſphere. And the Right line P QS, is the Axis of the 
World , crolling the Aquinodtial ar right angles in Q, 
the Centre, or middle p6ipr of the Sphere or: Globe, | 


I'V. Of the Bro Tropichs. * 


The ewo Tropicks arc ſmlller Circles of the Sphere de- 


{cribed. parallel to the: AquinoRaal Circle, and at 23 deg; 
and a half diſtant therefrom, that being the greateſt dech- 
nation-thar the Sun hath from the AquinoCtial towards 
| cicher of the Poles, Of thele Circles one is called 'the 
Tropick of Cancer. or Northern Tropick, the other The 770+ 
pick of Capriecry, or Southertr Tropick, ſo! denomanated;) 
from the Poles which they reſpeR or behold. As the Tro- 
pick of Cancer, marked with the charaQer. of Cancer: g '- 
ar each end thercof,beholdeth P,the North Pole,and the Tro+ 
pick of Capricorn, noted with the CharaQers of Capricorn, 
v Y?, at cach end thereof reſpe&erh..S,. the fourh Pole. 
Theſe two- Circles are the bounds. or limit$ of the Sets» 
courſes for between them he alwayes moycth, -never going - 
more northward or-ſouthward, ' that is declines hor nerer* 
to any of the Poles )}-than- 2 3\dcg.73 1 min. - VThergiore,” 
when che Sun in his annual coprles ſball-arrive tothe Trow:. 
| D 2 pick 
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ick of Canter;;/which is about the Io or 11% of June, 
maketh the-longelt dayes to-all that inhabit in the Nor- 
thern Hemiſphere. And when he arriveth ro»the Tropick 
of C iþricorp, which is atour the -1® of Decembry, the ma- | 
keth the ſnorteſt dayes to thoſe that inhabit the Nerthern,” 
and the longeſt rothole of rhe Southern Henuſpacre, 


Beſides theſe Circles bere namedg,there are drvers others 
deſcribed upon the Globe, Two ſorts whereof are of great 

uſe 14 Dialling, and therefore 1 ſball make them known, 
VIZ, | | 


Hour Circles, and 4zimuths. 


Our Circles are great Gircles of the Sphere ,. which 

meet togerher in the Poles of the World, and croſs 
the Equinodtal arRight Angles; of which, the Meridian | 
(or; ontward Circke in this figure) is the'hour Circle of '1 2, 
the reighr line P Q.S, which repreſents the Axes of the 
World, is.alſo the Hour-cirche of Six, and all the reſt 
of the hour circles are drawn from Pole to Pole berwecn 
them, as the Circle P AS, repreſents the hour circle of . 
$and 4 a'clock, and fo of all the reſt, which arc 13 in 
Number, repreſenting the 24 hours of the day and night 
being taken round the Globe or Sphere. 


Azimuths are allo Great Circles of the Sphere; mcet- 
10g rogerher in.the Zenith and Nadry points,' and fall upon, 
or interſe, the Horizon, at right angles ;- as the Hour- 
circles do the AquinoRial, Of theſe Circles, the outermoſt 
Circle of this figure,. repreſents the North and South Azi- 
wnth "and the line Z QN the Azimuth of Eaſt and Weſt; 
and is commonly called the Prime ertical Circle, Andiall'® 

. other 
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other Circles drawn. thropgh me Zenith' and Nadir points; 
and cutting the Horizon at right; CSz. Are interingdiate . 
Azimurhs, between the Eaft and Welt, and the Noxth or .: 
South poirits. As tn the Figure, the circle Z BN. is an in> | 
rermediate Azimuth berween. the South and- the Well, - it 
being 40 deg. diſtant from O the Sourh point. 

Every Circle of rhe Sphere hath its- proper Palcs, which 
are alwayes go deg. diſtant from it in all parts, - +. 

So in the former Figure Z the Zenith, and N the Nagir 
points, are the Poles of the Horizon, they being go deg. 
diſtant from O the South point, from Q the Veſt poruty/and 
from H the North-poipt of the Horizon. Os 

Alſo Q. is the; Pole of the Meridian Circle HZ ON, it 
being 90 deg. diſtant therefrom in all parts. + 

ain Þ and $, the North and South Poles of the Vorld, 
are alſo the Poles of the ang ayes Circle; they being re- 
moved therefrom on either {ide 9a deg. 

"But the Pole of the Hour-circle PAS is atC, andthe 
Pole of the Azimuth Circle ZBN is:at D, and how to 
finde theſe Poles, and alſo the Poles of any oblique < ircles, 
ſhall be diſcovered in dtvers places of the follpwing dif". 
courſe, where there is often occaſion for the finding of + 


Note, 4#d whereas throughout this Book there is con:tnual 
.mention made of Degrees and Minutes; brow, that 'a © 
Degree 1s the 360 part of- any Circle, each of which & 
degrees 15 ſuppoſed to he-drwided into 69 paris. callear! 
Minutes, fo that 45 min. 1s three quarters of Adrarieer.; - 
30 mini. half a drgree, and 15, min,/ 0ne-quatier. of 4: : 


- 


degree, $C. . "I | AL: 


Theſe are ſuch _A4ftromomucal Elements, as. conceive, 
molt necellary for the underſtanding of that which foFows,. 
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ir-reſtcth now that I ſhew how to perform two or three 
Aſtronomical Concluſjors , Geometrically , without which» 
the knowledge of making of a Dyall will be of little validi- 


ty; For to what purpoſe will a Diall ſerve, without tt be 
rightly placed > Or, how can you make a Diall for any 
appointed place , without you firſt know the poſition or 
ſituation thereof ? and to theſe purpoſes are the following 
Concluſtons ſubſcrvienr. | 


And becauſe it is requiſite to know at all times of the year, 
what declination th: Sun hath from the <Aquinofital 


either Northward or Southward, 1 have ther:fore at the 


end of this Introdufion, inſerted two Tables , the one 
ſhewing the Suns declination every day 14 the year, And 


the cther a Table ſhening the Latitudes of all the Principal 


Cities and Towns in England, Scotland ard Ireland. 


— 
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PROBL. IX. 


Having the Latitude of the Place, the Altitude of the Sup, 
and the Day of the Moneth given, to finde the Hour of 
the Day, and Azimuth of the Sun, "Oo 


'Ee<tiePlace be Lonaoi, whoſe Latirtde is 51 dep. 33 


min. —Let the Suns Altitude be 45 deg. And - 


let the day of the Moneth be the 14 of 34a, at which 
time, | by the following Table of the Suns Declination is 
20 deg. 239 min, North, 
Firſt, Deſcribe the Circle HZ O N, repreſenting the 
Meridian of the Place ; Croſs it art right angles with 


the two diameters H QO, 'for the Horizon, and ZQN 


tor-rhe Prime Vertical Cirgle,or Azimuth of Eaſt and Wet, : Y 
; Secondly, © 


AS 
y 


SIE F 'P 7 
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Secondly, Take '51 deg. 32min. the Latitnde of the 
Place, out of your Line of Chords, and ſet ir from Hto 
P the North ; and-from O ro S, the South Pole ; and draw 
the line PQ'S, for the Axis of the World. And, becauſe 
the AquinoQial Circle is, in all parts, diſtant from the 
Poles of the World,'9o deg.:rake 9o deg. of your Chord, 
and ſet them fromP to AX, and from S$ro+#, and draw the 
line & Qz, for the XquinoRial.Gircle. 

Thirdly; The Suns Altitude given being 45 deg, Take 
45 deg. from your-Chord, and ct them-from H to A, and 
from O to T5 then lay a Ruler, either from H to T, or 
from O tofA, and the Ruler will croſs the Prime vertical 
Circle in L, through” which point the Circle of the Suns 
Alticude muſt bedrawn, and for the drawing of it, you have 
three points, A, L and T; wherefort by the 6® Probleme 
beforegoing you may findeits centre, which-will alwayes 
be in the Prime Vertical Circle 7 QN, extended. 

Fourthly, The Suns declination for the day propoſed, 
(viz, the 11 of Hay) being 20 deg. 20 min. North- 
ward, therefore take 20 deg. .20 min. out, of your line of 
Chords. and ſet them from XK ro C, and from # to- D, 
rowards P, the North Pole, becauſe the declination was 
North, 'otherwiſe it (hould- bave been ſet towards S the 
ſouth Pole. Then -xying a Ruler either from /E to D, 
or from-z to C, it will, in both caſes, cur the 'Axis of 
the World in E, through which point the Parallel ofthe 
Suns. declination for that day -mult be deſcribed 5 and 
for the drawing: of it: , you have, three. points DE C, 
whoſe centre will alwayes-be in the Axis of/the V\.orld 
S QP, extended, and may- be-{pund by che former: 6 


Probleme. | 24+ - SE 
Fifthly, Obſerve in your Schemez where the Parallel of 


Altitude ALT, and the Parallel of Dectioniogy WT» | 
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{f (24) j 
do croſs each' other-; which. you 'will ſee re at! the _ 
point ©, and that | is the _; of the' Sun at the time of 


the Queſtion, | -- 


Sixthly, By the vereetbarinel 6th Probl; tea aeHonr, { 
"circle through rhe three points. P;© and S.* whoſe c 
will alwayes be in the Zquin6Rial line extended, if need® 
be, alſo , through the points'Z ©; Ny draw” an Axim 
Cirde, whoſe centre” will aſiwayes| be ir ng Horizon > 
rended/when-need requites; 2 4 

Theſe two Circles being thus drawn, your Schanolopie 


| pared NR IEIEIENE rok and Azimutft Hoh 
manner. on > FOCONEUE E 
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Seats will ID tn Lt ſows 
to. /E u ne,” 0 3. W1 
48 min, Br vane ws the'day, cotrred from,noon, 
ound to contain. 41'deg. which reduced into Thine (by 
allowing I 5.deg. to ati hour, and 4 deg.. ro one minure of 
rime) will be" two hoors, 47 minutes, thar i is cither 47 
minutes after 2 in the Afrer-noon, or 131 minutes after 9 in 
the Forenoon; * * } 
IL, For 'the AZFINYE,: 2 itt 
Lay a Ruler to Z the Te and to By ts paler 
the Azimijch Circle crafſerh " Horizon, andthe, Rulcc 
ANC RIS | TY 74h 6 C 
BO, rec the Tipe: of Chord 
and.to captyin &'« CO Iogt ANY c 
Celtvunh from the 5 ith part'of the Meridia Oh 
diſtance N B, being meaſured OC CHAM be 
found to contain EE 2. min. in whidh te the Suns di-- 


ſtance or Azimorh from 
the time of the day. 


Thus one and the fine Plojedtion of the | 
you have found both. the Che Neb Had 
many other. Concluſions Aſtronomical ight ve” 
wrought by this. way of Projection ,. which 1. have 
more ſhewed: in my Ge rical Exer Ff now 
lacely publiſbed. Te (ringiher the Aut! is of 1 


NF Ws frequent _uſe TS that _ > 


Eaſtor Veſt, —— to "Lie ” W 
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done, to —_ without it, and that in this way of © : 


We 
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Projeion ſometimes the centres: of the Circles will 


very remote, wirwayoonſrae 3 on another Geos 


metrical Vay Wage the. 
at atiy time, and 4, . Une, W 
will be fome light and A to the Þ; ioper,.. 


he may compare one Way with the arher,. pa f _ 


Work, 


any doubt, which will be be x good ca fires 25 
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PET way to fnde Fi Singh. 


| Ba the given latirnde be 51 deg. 32 0 min, I 
ETEDLY 20:degs-., or 
The Suns Altitude 12 


ar bali 


$5, ele T5 
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Thirdly, Set A LITE: from Z to 7. 
(bein Gee's is Nord draw the line DT parallel to Q, 


kt 'of Alritnde. . f vis leqgeh of th 
be A Gary = gs I iſtances 


upon Q, deſcribe the vemlL 
Sixthly, From the” Serine ACE is; where che Parallel 
of declination, and the as of. Altitude, 'do interſeR, 


erct the\Rerpendigular APC ea dis gy innetmolt 


 Semi-circle, 7 

Laſtly, Lay Rider fc nid 269 ant it will cut x 

: cuermol Ce in Eo o@l HE meaſured _—_— 

line' of Chords, 7 $3. min. - the Suns Azimuth 
from the North part che Meridia, 

EZ hallbe 17.6. 8 min, he Azionuh from Eaſt oc 
VVeſt. And, 
E O ſhall be 107 d .8 min. the Azimuth from "the 
South m5 of the Merid 
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GEOMETRICALLY «15 
| Performed pi He 


l | 


E 
By projeQing of the Circles of the SPHERE. 
- pon the Plain ir ſelf: © 


% , 
5 
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mt A 


CHAP. 


Of the ſeveral forts of Plairis upon which Dials are uſually 
made. FA gt Me 


& and all plam. Superfictes are poſited, in; one. of. 0-+ 
£. A ther of tlicſe; three poſitions, wiz, cicher Parallels - 
P1pendicular , -or Oblique to the. Horizon of:the Place , 

- wherein the Plain is ſeated, and all che home+lines drawn: 
vpon any Plain, are gregt Circles of the Sphere., ' which © 
being projeted upon. a plain *Superficies , become- ſtrait” 

nes. - 


Now the Art of Dialling confiſterh chiefly in che find-*. 
ing out of theſe lines, and their true diſtances each from - 
ther, the which do continiially vary , according as the © 

. Plains upon which they: are deſcribed, or projected, are 
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ſcituated .in reſpe@ of-che-HORIZON of the Place. 


1. Paraltel'to the Horizon, asisthe Horizontal 
[#55 (which Tall verifeal} Plain 0g 3 92 


n. Perpendicular to Ws. 
Of theſe | the Horizon an ” 
Plainsthere| fuch areall ereaQ\ PE 
are but 3. s Plains, ett 
Varieties, | wits 
f 
L 


UVIiZs 
Reclining & in- 
- cDireRFJ clining 


3. Reelining 


| from the 


and theſes 
EF" 


rotheHo 
rizOn. 


-, -* JReclining 
Declining Y +and 
| Inclining 


Now in the making of particular Dials, which. are in 
number-25, which I reduce to 17 ty ſupplying the indlin- 
- en hmm from their oppoſite recliners, which ar& indeed 
And to avoid miſtakes , which may poſlibly ariſe by 
comparing my examples with other Authors. ;..or others 
with mine; - Yow are to take notice, that I.denominate all 
my Plains from theſight (or thePoficipis ). of their Axis 
in the "Heavens, and not from the Circles of the Sphere in 
which they lie. Therefore Yner 


-e 


"Theſe Ping ie | 
' which m [call alt and Weſt Grd, 
Wrkers bal Eenigetuf © 

Polar ; 


And b of all E 5 relt, 
- And for this Reaſon, 


| Vertical ertex or Zenit 


of the Polar. 
Becauſe Sourh and North dire Plain'{ South and N. 


the Polc Tier of rhe Horizan : 


. 6f the Hottzon, x 
Pale of theWorlkd 


= co OE 
| Again, | News 
All lea:ing Plains whether dire& or decligin ſe up- 
ing Pl wh Ly up- 


per faces be Zenith I all "Recliners, and: the nt 


: ther, OT under, faces of them, which reſpe, OT oak6el 
tO, the Nadir, | call nclypers. 4 


This diſtinQi Y P x L 
, Seinchs Erna Ke oe —_— wo 6 | 


cf the f: and Welt dire |* 1E. & Weſt 


I, Vertical, or Horizontal. 
2, South and North dire, 


Ty 


2, Eaſt and Welt dire, 
Eaſt 
4. South and North,decliningy .\Or, 


5. Eaſt and Welt direq O! 
nelining. 
6, I now .Or Sonth nds or At to the 
A) Aetinn oats, or Inclini! than the 
__ Pale. 
ge want >; Or North Reclining or Inclining ro. the Equi-. 
n 
North dire Reclining or Inclin- {Jef than theE- 
1.8 ing - more FhuinoQial. 
_—_ oct Or South declining Eaſt or Wet Reclin- 
oth declines to the Pole. | 
F3 * or Welt Re- above he Þ le 
14: pho Thor inin under $*© © © 
"yo Pole a or North'decliping Eaſt or Welt, Reclining or 
lint he apangs, com x rk FE, 
16.2Ngt declining Epite above @the incerſeQion 
Fg cliging onllaelining © \ of cheMeridian 
19,9. La a 4 4.0 - Fe ; FG _ and Equator. 


Na Was I (hall now 
ſhew how the ſciquari of ar/Phio may = — 
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How to fird the Reclination and Declination of any Plain, 
| I. For the Reclination. 


He Reclination of a Plain, is the Arch of that. Ver- 

tical Circle or Azimuth, which is- perpendicular to 

the Reclining Plain, or that Azimnth, in which the Pole 

of the Reclining, plain lieth, comprehended berween the 
Zenith of the place, and the Reclining plain, | .. 

To find which ,: Let-:AB CD. be. a Reclining plains 

draw firſt thereon by help of a Ruler and > 
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that end of rj; which lieth 'clear/ of the Plain as I, xp. 
ply. 2 Quadrant as O, L, I,. having a thread .and plum- 
ract of deere therenirs at! E':then fee what . number 
Quadranz.are 'cottained between O and 

47 Comic cot "the Phi Recline fromthe Ze- 


by | 


'T I; "Foe: the 'Declivation: 


rhe Alien as a Phinis an arch of the Horizon 
comprehended between the Pole-of the Plain; and the Me- 
ridign ofthe Place, orit is the diſtance of the Plain it (elf, 
CORY poocee Vertical Circle, or Azimath of Eat and 
"Veſt 


To find, our ihe declinacdva of an ay plains 'rhere arc 
"Te ons , the firſt of the Horizontal 
” frdm-rhe- Pole of the Plain , and 
= x) of the'fis AI a the ſame"momenr 
of das, 102 + 
x. To find the: Suns- Horhzontl diftance from the Pole 
of the Plain, a offi one edze of - a Quadrant to the Ho» 
ringaryſicine- 6, fothar the -other may be -per- 
| its of the Quadtanymay be to- 
href = b, and-þ6ld the 'whole ne-Hotizoncal 
near 1 Cancon mro).”: Then hi up athread 
3 fo that yes ſhadow of the 
izh Hons Cemre' and Limbof 
| ripe gon 


Cura OP” 
<ol> degrees" are-che Hochowal iſtatoen0o- 
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obſerved arthe ſame time wil help you to the Plains decli- 


nation by the rules 


; Firſt , by having the the altizade: __ -, Aal- 
math | by be rwo..laſk noe. you may fad 

Then by comparing the Azimuth z and this. diſtance to- 

gether, you may find the plains declination in this man- 

ner, 

When you make: your obſervations of the Suns Horizon- 
tal diſtance, mark whether the ſhadow of the thread fall 
between the South, and that fide of the Quadnane which 
is PEPIN plain. 

the ſhadow fall berween . them, the Azimuth and 
diſtance added rogether do make: rhe declination ,of rhe 


plain, and in this caſe the declination is upon the ſame co 
whereof: the Suns Azimuth is. 


-:2.:.1f, the ſhadow fall not between, chem, then, 
| ſerence; between the diſtanco and. Azimurh is the Ft 


clinazions. and .if ahe Azimuth be: the 
then rhe Plain declines to the ſame Eat bow rw 


Suf! 95: bur” it-ghe di 
declines ro the contrary caglh,!. --- , 7 
And here note, that -thedeglinatior 
. wayes wed na Oclng ath, 31d: th; 
ne 736 rapes; —_ 'Notth 
1, If ther ore pipe 1 doexceed 
muſt rake- the reſidue! of fo ata and 
be the Plains: declination fromthe | 
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How to draw _ TIgts upon a Pertical ( Hah, tab 
led Horizontal ) Plain, 


| Call this Plain Y ei Beewnke the Pole PPSeL”" is in 
the Zenuh or Vertex of che place: although the Plain 
it ſie in the Plain of the Horizontal Circles And I nor 
only denominate this, but all the other Plains following, 

—by a part of the Sphete in which the Poles and not the 
Plains'themfelis lie. But howſoever the Plain be term- 
ed, whether Vertical 0 wrong the making of the 
is ſtill the ſame, me in = known 


& by the procepts t flown 
Example of 4 Vertical os _—_ Plain in the. 
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_ © Jaw he un EE, and Giecle B.A. \ ma you 

x2 wi Ser ad. a cp and Fo | 
na K »; ine $.. 
nd as. Bs he hm EV, "xp ri3pragwng 


equal parts in the- point; A-z;.v ich polbt A raiſe. 


6g q the. Ml Enna '3g N,tn the 
3.) 8 Er 
Ty updy which Soin tHe lane + ®, you 


It, - C) _ } 4 gs 


river Divide Nut Om EN, W, into. Ne 


qual pane 00 PE ©:@By kbp 


ar oa Jexing Fog eas —_ {-(& e: Sex | 


ner, ER 16d eg. hr 5 es GEE will divide it {ns | 
0. thee: equal. parts-x andiiaed dear, will divide. each; of 


cncke E. "into i 1 er unequal parts. 
"Laftly from t poiiie! , and thropgh the ſeveral points 
|\], 8c. draw ſtraight es, a5Q|7,Q|8, Q19.| 
&c. they all be thetrue hont-lines forſach a Vertical or | 
Hori Plain. / Namely for twelve of them, that is from | 
fix Il the morning, till fix-ar night. 

ut for the hours before, and after fix, that is, for 4 
and Fa ty page and for as night, ww 


| 


, into.qwo.-thatcis'6; $1 add 15.. degr.. is the 
mop his =D 75. | 


UPdN Every: a 


co be dey extend the hour:line of.7 and 8; in ul 
ro 
ctetiiedt rk Plaiti, EE 
F arnight; -—>=-AllortChonelines 
*beinb drawn 


For -the ſtile of this Dat oy mr 
Jarirude! of your/lace: ont &f yourdine 
ſer: theny from''N rd & por! "Ci cle of oy 4, t 


ſhalla line drawn from Q throu nes Axis or Stile 
of the Dial, Which may be'a gg of Brafſe , \cut_ 


exaQ to the quaneiry ofthe angle +QN $1de 
min. yo ſer panty line of : Pk” 
= Meridian eines is Ree «Dial Gnifh- 


wee P into this,or-any 0f the following Dials, you have ade 
fire to inſert the half: hours and Qurers, | 
them inby the very Tamemears', as you's 

hours bur then boar bln 

the points © © into'twd © 

4 equal parts for the Quatters © 

putting on of them | in all rej as TY) id WI th 


whole hours,” * 
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It.-0f 20h; of Eve Pliing. 
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CHEESY IV. 


| F taks 7 -ure' EY to Fo Dire, 
old either the true Eaſt , Welt, 
Nonh. or South þ points of the Horizon , or whoſe Poles 

do fie direQly::in-eirher of thenty, "ad theſe. Plains are 


called Ere8 dive Plain 
Thoſe Erect or Upcghe Plains are ſaid to decline wm 
do not lie in, nor direAty. behold any of ints 


but are ſciruarennder ſong other Aztmoch, 2s. er # 
North-Weſt; Nanh-Eaſt;: 8. and theſe Pidins 2re 7 3 

kd" EreR or Vpright declining. os: Of "both bow 
= I ſhall give you examples, And 


1... Of Iptight, or. Erol Di; 


ret Plains. 
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Yew 30 draw the Hor lines ws & Dire South, Ain. 
PT Hat Plain i is' ) Lalled, by: mez'a died South Pla 
whach-licth in the prime: Vertical Circley-or 
and Weſt Azimyth, and whoſe Pele is ipthe: Sourh: Part 
of -the: Meridian, rhe muaking*whtreof |:differcyh,,. 
from rhar going before. Only forrhiheightiof: 

nn $141 Jake: HR: 
rc 9113 60-3301) y*1 


. Gi 07 4 DireAS0ath; VEE. I. ith, "Lafitude .* 
of London, $1. Ke A 35; win, * FA lie 
Rin, FT 


Tirſt,” Draw a Cit L;E, W;N, Repreſenting an u 
E. 'right-DireA South Plain, Crofſeit ar Tight Angles with 
- diameters [£9 N forvbrhie . Meridian, .on hour>line. we” | 
af QxE Tr heya goes Ce wok hoyr-line-gf 
WPhizl OTROS VOY $11 Uh 13 ores 
Secondly , Our 'of your line of chaeds take 38. deg. 
28. min. (which i isrhe complement of the Latitude of the 
pace) and ſer thar diſtance upon the Dial plain , from” 
4, and from Eto 6, and from Nto E. 

Thirdly, Lay aRuler from W to 4, it will cut the Me- 
ridian ZN, in the point P, the pole of the World ; nd 
2 Rufer alſo laid from VV to 6, will cutthe Meridian in 
fo is. E the point through which the /EquizoRial mult - 


p Y 
as 
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d 07 L999 
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> dug oper ud wo fine x, TRY”. ere, 


paſſe; and points 
rell; wi, rom 'ns apayins 
in the Meridian line Z N"Gexrended it need be). The 
centre you may find by the Geometrical way raught at the 
| teginning of the Book. Or rus, draw the line E # and 


divide itih two equal parts in A, upon A erethe 


perpen- 
dicular A C <xrending it till xhat. and the Meridian line 


concur in C, ſo is Che of the uinoRtal circle. 


Fourthly;. tide Con Snidack B, N. W, into r2 "I 
qual parts, uxthe points @ @ P28 V 
Fitthly, Lay a Ruler wo ', and Gi of theſe points 


© © ©, and te Ruler :will trols the Fete: Tieck 
inthe pglnts « * « , Cee. div ding char into 12 .anequal 


parts. 


Tr | Et "a Ry erto - d/C.the Pole, 


and | 


g this Dial Du h 
North Diglis 


EY ent e Venicale ; 
Ty XZ the Mar 
Pole elevarcd- 


**#DOVC I , £16 © 
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rowers YEE lie Z; ©; N; fo the South 
dial, repreſenteth the 12 a clock. hour line at noon, the 
backſide thereof ( namely the North {ide ) repreſenteth the 
hour line of 12 at midpight, and therefore is not 

ſed» neither the hours of 9, To, 11, or of 1,2, 3, the = 
to ns never” being above the Horizon at thole hours ag + 
fore the North Dial A only capable of receiving 


hours, namely 4+ 5,6 3 7, and 8, i in hs CS 
of 4 5483 7a $;-at 4 gs and (in DN 


An Br Diredt North Plain. 
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How to draw the Hentliag. open an Eref, DireF8, balt, or 


" \Callchar: R Baſt or. Ve Plains which lies>in che 
L Meridian of L place; Web Pl Poles lie in the prime 
vertical circk, '6t Aziowith okEaſt or Welt... 
Now foralmuch, as the Plain lieth in the very Meridian. 
_ Circle, in-which- alſo the-xtwo Poles —_ La 
ſeared, thePlain nmft 


Poles, lo neithervf chem 6 Co above + 
it z wherefore the howrTinepo te * muſt "be pa-.. 


ralle) ro one” another., and conſe Sande to the”. 

axis of the World, che,D = e RO Centre), 
however, the Dial n bed , aSfolloweth. © - © 

xg of a an vg Dir Dial, an the Latitade Steal 

of. -London.51 dry. "39: -min. 8.3 

# "IE - % @ D431 

LetA, N C, D;bea Dial plain, upornwhich you would. | 

draw a Dire BallDial, u point D, if it be an Eaſt + 
Dial, or upoti the pgint C; if it be a Weſt Dial with the - 

Radins (or wy | of goa, line of Chords, an. obſcure: 

arch of a circle from your chord take / 38 Gs, 

28. the complemeny of the Laricade the foenyt Onhch | 

is alſo the heidi dv-elevatisn Þf che! oY 

them-from E toÞ; 'and* draw theline- een quite ihr LA 
etc Plaiti, "Then, tatyou niay proportion to” 
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Sun kn to II a Tock nn: 
F-D,: one towards the end. D' ( a 
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and 6 H'6; perpendicultr to the Zquinodit] line'D P. 

This.done, upon the poin: G, with 60 deg. of the line 

of chards; deſcribe an oBſcvre arch of a efrcl> LK, anl Y 
' ſet thereon 1 5 deg.. of yorr lige.of: cherds from 1 to K,. 

an draw the lize G Krocut Re line& H 6 in the point 
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to.dy car. wa 
Meridtan, Moni my 4 
is another point In Ride) without the 
Circle, and a third pane is E, che Eaſt peinc of ;the Ho- 
rizop. _ Now foraſmuch as theſe_chree —_— R, E, 4b» 


chr cngh wich => Ne is EE Ie are a 
wh tline, ſo. Cent ot w Tu 
Li gh will forbear- . 


= content our ſelves that w 
A, t\rouph.which'ir 
che hour-lines in.chis apd the 
cherefore I 


hipgoot eae ,Cirele, = 
> have fou the Points R, E, XA. 
)als 3 becanſe we ſhall draw * A 
caſes by othermeans, and 
proceed ary = other Requilſites, and 
K- 0 i Jeight of 3he Mr ets the Plain, repre- 
b ed Fa "Take 9o deg... 'of your ling of "11 
Ch Fee 4 force from «> to e, a Ruler laid roe 8 
" .andP, will cur che Plain in 0, fois O' C'che: heighr be 
21 of the Pole Sr oy ie ba obs 13 


> fifa; 
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| . repreſented by B, N, or. Yr gs fon f : S 
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: pal Oy 96mg by 
2 | you'ſtall find ir x 4 
| * Ing bang a; e framthe' 7M 
3. To find the Plains vſrGaefoof Lodgitate, repreſented\* 
by the Angle Q, ? \ LayaRuler upon P 75,08 
. and &, it will e che\ ſain 1 in\ +the diſtaice þ, B 
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nce of Lotigirnde, || - -_ 


.. SEPT, Sn 


c- 
zo © Soo Sz s Sod000 ILLLEEEDL CON AY S. @@S@ SO a7 a0:+0g0000000; ++ 6a v—-m0cS 
v # ® . ». 


Hr 
uy 


. 
® # 


- 


1x ty 
07, 


—_— 


Y 
WG 


bo 
* 
-_ 
> 
Q 


<——_— 


S out 


How 1n den he ng ny 


ri, Driw > right-line Aj B, | for the-pe 
ing your-Plain, and upon A as acentre, fl Godep 
Radius of your Chord, deſcribe an obſcure Arch 
Circle C, D,E, and tliereon from © to'D, ſet 38 deg. # 
min. the Subſtiles diſtance from the' Meridian: before found; 
norm wn: A; D, for the Sabie dnl onthe 
Secondly, Take 6 deg.- 13 min, the height of the Pale 
above the Plain from your Chord, and fer them m' the 
Arch freD to draw the line A, E; forthe 
T hivaly, Foralmach as the Scile'A, E; in this caſe- s bur 
of ſmall Ekvarion, vez. but's deg. 13 min, Draw the 
line G, H, parallel to A, E, at fuch convenienc diftances as 
and pars wack your” new: (or apymenced) Stile- to 
from your Subſtile A, D; | fe pe 
' Foerihly, Aﬀume opoints in't Subltile as 
R and by hem Weep points draw two infinite 


lines, ar Right-an es to the Subſtilar- 
Lo CIRD oe: Th. 


'"'F} poine R; 53 wat Y _ Coin 
iy: ppt ewa) new: Stide G, H; and fer 
#itr diftance' ypon' the Subſtilar line, frm Rok: Alſo, 
from the point take the leaſt diſtance to the new Stile-G, 
H, "azar: tac diſtance allo uper; the A wart 
to 7 ent 't nrimiootT] no Boat 

© Lixt "Upon the ewe: Polars K! ad Dylas puny 
Cunivy with 6 deg; 6r'the Radius of the line of "Chords, 
deſcribe two Circles, Aid it exther of ' thei ſee off »82 
. $ min, the Plains difference of Longitude, as from $ 
to Mi and from R to M, both on ——s e of ——_ 
TR; 2 | tlar- 


Gilar-line, on which the perpendicula-line of the Plain A, 
B, was drawn\% +4 avok hh ati 12g ll 
Setenthly, Divide eaher F the Semicircles laſt drawn, 
lytb;twelye:<qual parts , A gle points: © © @r-Qc, degin- 
ning this diviſian:inetcher of them, ar the poidt-M, - |, 
© . Exghthly, Tay a -Ruler'to the Ska Lradd eyery of the. 
divijons ©'& OLE. and the. Rulgr will tut the Conn- 
gcnt, or:Equinodtial-tifie-% Ngib thaqioines:i{y K-03 cnn 


Allo a Ruler laid to K, and each of, Ge cant 11Q, ALEC. 


will cut the orher Contingent line Z,L In the polnty; Xs KG 
gd Foiz TI N* " 


1: Lofty Liries: drawn fron ther point'ss ine ongigg 
linegtoftheqatnr#: ih che'orher Contingent lineeag)to 
| rvireſpotident{(which. #he! Sbtiterslibe will dire@tyouho ow 
rado;jrhbſe lines ſhall be *the truce hour-lines ey t to 
{ucha Declining Plain, and be drawn as{in' the F bp wh 
ſee done; ar competent diſtance one from! gnather withe 


. out any relation at all had to the Centie.of ao 6 Dial.: | main 
:- Thus have you finiſhed your Dial; and:inahe 
this, you have made a Sourtv Declining Veſt _—_ 
allo; for if you turn the Paper, and look i tha wy 
will on the back-ſide ;be South Declining VR ny by 
only the penny hours in this, touſt be my 


kn that : Nayole rigour, you have in': hinged Pg 


four, wiz, a North declining either Eaſt or Welt, 

_ obſerve what was faid and done in the laſt Chap ber, 
.:Andthus.bave 1 done with allUpright, 6r x Ed Plany 

| eicher Dire& or Declining. I (hall now ced to ſhew 

om how to ipſctibe Hour-lines upon ſach b Plain as are not 
Upright, but Recline from the Zenith , and of them theye 

Tre ſuch as are > Dire, and ſuch as do Dedine. 
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Of Diet Recliging Plains; &. 
' 1; Of Bafband Weſt Recliners. 
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2. The Reclination of the Plain. 

The Reclination of a Plain (as hath been before declared) 
is the Arch of an Azimuth or Vertical Circle, intercepted 


berween the Zenith of the place, and the Reclining Plain, 


Example, of an Eaft or Weſt Plain, Reclining 35 deg. in the 
Latitude of London 51 deg. nn FA » 
\ ad. m. 


| Latitude of the Place 5l 232 
(Dar? eclnon of he Pi 35 - 
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clock, and E; Q,R, the Prime VYergical, 
| Secandh, Becauſe the Plain R&adliges 35. deg. take 
_—_ your inc Chonds ani them fromEt 
hoes Lay a Ruls from $4 amd. 
Vertical Circle in Z, ſo fs Z the 2 
—— AlſoaRuker laid frgtn S to av 
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ertical Circle in VN, | 
MER EEISSD Sb: 
Fourtbh, The points Z and W. beirg found, ou | 


three points curongh, which :you muſt c Þ 
dias, 45%. N, Z y 
as 
R, (extended if ps 
33 min. [cal th deg. - Ty Eons 
: c,the Ruler will croſs oplegy aye Circle in P, the d ll 
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Centtes of borh which Circles wi hte Tg 
Fifthly, Becauſe 
krupon W, t of the Horizon, anc 


the Plain, draw Get right-line 

of the World. Yb! 
Sixthly,' Take 90 deg. of your Kne of. Chords, and-fer 

them the Circle 0 ef Yai om £ abs HR 

Ruler  W ted, an Meridi 
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3X fois ene point in 'the Meridian. crib which t 
© Equinottial Circle muſt be dritwh, and VV the wk: point 
'of the Horizor'is #herhict (fo have you rwo peiats:alithin | 


. 
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the Circle ; through which ou muſt deferibe the Equi- 

notial, whoſe Oi will bein the: line P,'Q, the Axis 

of the World, (extended:if-need ) che 'manner how to 

find it hath been already = tleveral ways. | 

Having yi AK ro Meridian Horizon,and Equi- 
nottal, you the three Requilites, as foffowerh, 

r,''To fad the hei of the Pole abror the New p, 6 Lay- 

a Ruler ro g and P,ie will cutchePhinon the © 

-  fidein <, ſo, h, meaſured upon che Cherds,will- be: 

| Lo 41k, he Trig f ch tu Gow 

in, ' 


"re ent "Mt a 
To find the Plarms woe is 220 A, P,0.- 40 


diſtance from O the Subſtile, to 4 will give EY 
 '27 mit, of: fe OO Oe, Phits difference 
e Re tifices ing © y rob 
find thahome diſtances upo > A Phbo ok in this may proce ws Pe 4 
Seventhly, Lay oadee to P the Pole, and # the i op 2 
'Tection of rhe MctMdiat with the Equiredtial, and it wil © 7 
cut the Plain ine. Ar e begin to diviJe the Seraidirels aw .” 
1 2 equal, parts) at thc EATER LEY : 
Eighth, Lay «Ruler toQ3 and the ſeveral points) | 
O@&c. air wt cut the EquinoRtial Circle in the points 
X &, $z<7c, dividing chat into't 2" unequal parts. ; WE 
Niethly, Liya RukrtoP toP. and the ſeveral points X,X,X, 
&c. ith ain in the points |, 4," -- 7 
Lafily, If from' a os Cont 4 oN No draw t links 
through rhe” poles "P"}1, "6! Y Thall be = Ip 
, > Thi 
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' bour-lines , belonging to your Reclining: Plaip. ' 

_ And ORE Go finiſhed your Diak and: alſo in it four, 
Dials : For he Dial as it kere ſtands inthe gee is pto+. 
perly an Eaſt and Weſt Incliner, but being turned upſide. 
down, as you ſee the hours numbred, and the word Zenich 
ſtanding upwards, it is an Eaſt Recliner ; and if rhe hours; | 
lines be turned (or ſuppoſed to ſtand) on the right hang of 
the Prime Vertical-line, E, Q, R, as in this Scheme they 
do on the left hand, :and the hours of 4, 5,6, &c..in the 
Morning, changed to 8,7, 6, &c, in the Evening, the Plain 
is then a Weſt Recliner. And if the hour-lines be drawn. 
through che Centre of either of them, the Plains chen þe- 
come-Eaſt and Weſt Incliners z the haurs:and Subſtile in 
all retaining the ſame place, only the denominations of the 
hours changed, &s. you muſt remember, that in all Eaſt ana 
Welt Recliners, the North Pole is clevated, andin all1n- .* 
cliners (oppoſite to them) the South Pole, | 


$6 Of South Recliners 


CHAP, XxL 


How to draw the hour. lines upon Dire8 South Rechningyor Ine: 
__ elining Plains, | 


N the Eaſt and Weſt Reclininzand Inclining Plains, be- 
fore deſcribed, the Meridian, or 12 a clock hour-line, 
did lye in the Horizontal-line of the Plain, and the Poles 
thereof in the Prime Vertical Circle, So (on the contra- 
ry/ wn theſe South and North Reclining and Inclining Plains, 
their Horizontal-line lyerh-in the Prime Vertical Circle, or - 
hour of 6, and their Poles in the Meridian, and from hence 
they receive their denomination, Ot 


Of theſe Dire Reclining Plains there are fix Varicties, * 
wiz, three of South*Recliners, -and as many of North Re- 
cliners. For | | 

7. The South Plain may Recline, ſo as it may jult fall in 
the Axis of the World, and fo paſs through the Poles of 
the World, and then. is it called ai EquinoRial Plain, -be- 
cauſe the Poles thereof lye in-the EquinoGtial Circle, and 
neither of the Poles have any elevation above it, wherefore 
the hour-lines muſt be all Parallel one to the other, and - 
of them tothe Axis of the World, and the Dial mult Þ 
_ drawnas the EreQ diteR Eaſt or Welt Dials were. Only 
whereas the Stile ſtood upon the hour-line of 6 in the Eaſt 
and Welt, in theſe Plains ir mult ſtand upon the hour-line 
of 12, and be of equaF height, with the diſtance between 
the hours of 13 and 9, or 12 and 3, which are cquidiſtane 
from the Meridian. " 3 

2. Or Secoxdly, the South Plain may ſo recline, that it 
may fall between the Zenith and the North Pole, and then 
is the South Pole tlevated above ſuch Plains. Or, | 

3. The North Plain may fo Recline, that- it may fall be- 
tween the Horizon and the North Pole, and then-1s the 
North Pole Elevated. | 


Examples of thejg three I arieties of South Reclining Platns. 
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The F'irftV ariety. 


CH 4P.. XII. 
How to draw the hour-lines upon an EquincAial Plain : Re- 
cling juſt to the Poles | 


Xample, of a South Plain Reclining 38 deg. 28 min. in 
the Latitude of London 5 1 deg. 3: min. On 
Firſt, Draw the Circle W, Þ, E, R, repreſenting yout 
Reclining Plain, and croſs it with the two Diancrery ®, L, 
S, R, for the Meridian, and VV, Q E, the Horizontal-linc 
of the Plain, ; "— 


WM « 
- W ©" SOAP 
(al wats 
'S | 


Secondly, Becauſe the Plain Reclines $ deg. 38 min. take 
38 deg. 28. min, out of your Chord, and ſetthem from | 
P to 4. and from E to 6. SE 


- 
, 4 " | oh 
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Thirdly, 


Thirdly, Lay a Rifle Nom: W to 4, it wil] cut the Me< 
ridian in 7 lo 7 che Zenith of rhe Place, through which 
and W and E, the Weſt and Eaſt points of the Horizon, 


draw the Prime Vertical Circle W,Z,E.. 
Fourthly, Lay a Ruler tomy W to 4, and it will cut the 


Meridian in S,. throu "Enos W,S, and E, draw the 


Horizon of the Place 


Fifthly, __ the Laid of. thePlace is 51 deg. 32 
min. Set 5 __ in, 'U pn. pags Phin from E to s, = 


 itwillcut hop Cat | inthe point The Zenith, 
then (becaule 1 ere, of the World is removed from the 


Zenith falways) fo muctras-is the complement of the La- 

titude, which here in' this Example is 38 deg. 28 min, take 

therefore this diſtance 3$..deg.. 28 min, and (ſet -it_upon 

your Plain from a,/and you ſhall.find, rhar-rhe Compats, 

poine will dire & ealy fall in _ Point P, which | is the Pole of 
an 


the World, is the. very place where the Reclining 
Plain,-and the Meridian of che place: do .interſeR, which 
clearly demonſtrates, rhat the Pole hach no Elevation aboye 
this Plain. And by-this means, the, line Wz Q, E, be- 
comes to be the EquinoQial,. and a-ſtraighr. line, wherefore 
the hour-lines mult be all parallel one rotheorher, and all - 
of them to the Axis ef the Ywarkd, and the Dial At 


drawn i1 this matrner; 
To han the Hour-lines upon the Plain, 


Firſt, Draw the Line A, B, for the Horizontal- line of 
the Plain, and croſs it about the middle thereof at right 
Angles, with the line 12"Q 12 for the Meridian ak hout= 
line of 12. 


Secondly, Upon the line x2 Q T2, either above « or be- 
low Q. atlume yay pointy as 5, and ſetting ove lon of ur 


|  Geometracah Dralts JF 
A Diretl Equino#ial Dial. . 
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Compaſſes therein (ir being opened tothe Radius of your 
fine of Chords) defcribe the Semicircle C, D,E, whict dt- 
vide into 12 equal parts, beginning (for uniformity fake) 
at D. 


Thirdly, La 2 Ruler toS, aad the ſeveral | avg O06; 


&'«. and it will croſs the Equino&tial line A, 
I» XX» 7 Ce : 

Laſtly , Through theſe points x, xz x, @e. draw right 
lines, all parallel to the line 12 Q 12, and fois your 
finiſhed, 

The Stile may be either a ſtraight Pin, of the knoth of 
the line Q, S, ſet perpendicular to the Plain, upon the point 
Q; the.ſhadow of the top thereof only giving the hour. 
Or it may be a Plate of the breadth of the diltance that 
is between the hour-lines of 2 and'3,or 12 and 9. and then | 
"wyll the ſhadow of the upper edge thereof, give- the hour 
of the day. : 


in the points 


The 


"= 
"00" 2 EP" "I 7 CY 
” : ” Se Y on” _ "= P 7 Y 14 a® 
_ f 4a - A 
* 
, | 
, 


Guniaied Dialing 


The ſecond, V ariety. 


CH 4P. XII. 


; How to draw the hour-lines wpon 4 dire South Rechning ; 
Plain, which falls b:tween the Zenith and the Pole, fi 


Let the Example be of a South Plain, Reclining 25 
deg. in the Latitude of Londox 51-deg. 32 min. 


Ir#, Draw the Circle W, N, E, R, repreſenting your 

Reclining Plain. Croſs it withthe two Dlamerers N, 

R for the Meridian and hour-line of 1 2, and VV, E, for the 
Hotizontal line of the Plain, and hour-line of fix. 

Secondly, Take 25 deg. the Plains Reclination,out of your 
line of C ords, and ſer that diſtance from N to 4, and 
from to 6, 

Thirdly, A Ruter laid from VV to a, will give Z the Ze- 
nith of the place z and a Ruler laid from W to b, will give 
$ the South point of the Horizon ; both which Circles 
W, Z,'E; thePrime Verricsl; and:VV; Ry E,1tic Hotizon, Rr 
may be drawn , as hatch ofren enough already beet ſhewn, ws 
their Centres being always in the Meridian line. Ny Qu; R, "8 
extended if need require. - ' + 

Fourthly,” Becauſe the Pole ibf te Weald dbrnade 
ſtant from the Zenith; 'the|Complanedr. of rhe Lactic 
the place, USL,” Here ht Loyden;:: 38 deg.2 3; nifh. Lake 


(therefore) 38 deg. 28 tin; env of Oe pon while » Chords, 
and fet'themupon your Plain oe a: 

thie Zenirlyro 7. IBID +2 I? 2113: cars 

| ERS S011 08117 fans 8 Ai Jap b we 


4 ifthh, 


: +." 


. - Fiſthly,Laya Ruler from W to c,and it will cut; the Mer 
ridian N; Q , R, (being extended) in P, ſo is Þ the North 
Pole of. the World , and becauſe it -falleth without che 
Plain, it is evident by the Scheme, that this Reclining Plain, 
paſſerty-throngh the Meridian, between the Zenith and the 
out the. Plainz it. alſo demonſtrates that the Souch Pole mult 
beelevarcd above this Plain. VVherefore, | 
-.. Sixthhy,. To find'the /point of .the South Pole upon the 
Meridian line N,Q ,R,do thus. Becauſe the two poles ate 
I8o deg, diſtant from each other, 72, two Quadrants, of \ 
3h | \ | twice 


Chords, and ſet them twite upon your Plain from c, v2 + 
firſt from'cto e and then frome to m>1o (hall the 180 deg. 
cndinz, Anda Ruſer being laid from VV to x, ſhall crots 
the Meridian in A, the South Pole ; fo is the South Pole A, 
Elevated above the Reclining Plain, the quantity of A R, 
which is equal to- rhe Arch K n, which mcaſured upon the 
li-e of Chords will be,found 13 deg. 28 min, - 

Sewventhly, Lay a Ruler from W'roe, and'it will cut the 


Meridian in 2, ſo is & thar/pointin the Meridian.throuzh 


which the EquinoQual mult paſs. As alſo through the points 
E and WW, the Eaſt and Welt points of the Horizon. - 
Erghthly, For the'Hour-lines, They are to be drawn in 
all rc{pedts-as the Honr-lines-were upon the Upright South 
Plain, without any alteration, only there the Stile was cle- 


vated according to the alement of the Latitude, 38 
deg. 38 min, here it mult be elgyared only 13 deg. 28 min, 
as tn the Scheme, - The manner how the hour-lines are to 
be put on, I ſhall only*repeat, but I forbear drawing 
them, leaving that to ”_ own ax in rezard there is 
no alteration art all -from. the Ere& Dire@ South Plain. 
into 12 equal parts, (beginning at R, and fo's <qual parts 
on either {ide of the Meridian N, Q;;R.) Then lay a Ru- 
ler to Q, anJ every of -thoſe -12 diviſions, it will divide 
the mage þ Ls I2 __ a 
P to every 0 e in nei), will 
dividethe Plain ifto Pats ek. pace NR Jalt 
12 unequal parts, -and- the Centre-Q,if-you draw right- 
lines, they (hall be the true Hour-hines for che Plain. 
And here by the way nete, for that the Equinodtial Circle 
in this Scheme is a very oblique Arch, the Centre of it will 
be very remote, and the pra 677 upon it (as z1{0 upon 
' | -L - e4C 
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twice 90 degs Take therefore 90 deg. out of ycur linc of 
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Met: 


the. Plain ) will KG V 
draughts, which is occalioned by the ſmalElevation _ | 
the South Pole hath above this Plain, viz. bur 13d : 
min. which you might find without Jrawing of Fs 
by SubſtraRing 25 deg. the Plains Reclinarion, repreſented 
in the Scheme by the line (or circle) N, Z, From 7, P, the 
Complement of 'the Laticude of the' place. And there- 
fore, foreſeel ing that the Pole hath bug ſmall Elevation above 
the Plain, andalſo whar Pole, whether North'or South that 
isElevared. The berter way-will be to av che Stile, 
and to draw the Dial according to theſe ollowing direc« 
Qions, 


74 vg. 
ery cloſe ks in theſe ſmall 


How to draw the TE rhe upon the Platy. 


In bs Scheme followi ing, ; draw Fir, The right line 
W.Q, E,for the Horizontgand Perpendicular thereunto, . 
the line S, Qs R, for the Meridian and Hour-line of 12, 
which extend: above the Horizoncal-line, as to S. 

'Secondl on” S, as a Centre, "with 60 deg. of your 
Chord, Hey 2 ſmall Arch of a NED, and upon tt ſet 
I3 deg. 23 min, the hetght of tfit- Pole above the Plain, 

he A to B, and araiw the line'S, \,4 the Stile, | 

Thirdly, Ar. any convenient diſtance; anſwerable to the 

as ene(s of your Plain, draw a line parallel to THE; as 
line C, D, F.- 

Fourthly, Fet one Foot of your Compaſles-in D, and 

with the other foot, take the neareſt: diftance ro the Stile Sy 

B, which diſtance fer upor'the Meridian from'D to H. 

; "Fifty, po the point H, your GC es ' opened to 
—_ - dep Som line of Chords deſcribe the Semicircle 
- , ul, » ich divide into 12 equal parts, in the points 

, Cf, ? 


ms ixthly, 


"© IP 


. 


'\ » 


SISSE ES 


© 54% 


s 4's * a” 
4a. 4 
. © r4ey* #8 


. 
. 


$:xthly, Lay/a Rulet unto H, 4nd upon every. of the 
oints © '© B+ &F. and it ſhall cut the EquinoGtial line-C, 
;'F, \in'the poitits # X#,&c. Re which the _ 
| 2 nes 
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lincs muſt paſs : Wherefore , framthe Centre. $ ,. and L 
throuzh rhe- ſeveral polnes x, x- x, &c. inthe line C, D,F, , * 
you draw ſtraight lines, bounding them berween any two 
Incsg as W, E, and M,/Ny they (hall be the. true Honr- 
lines. Or, A RE F 
Seventhly,. 1f you draw ahother Tangenteline,, and dc- 
| ſcribe another Semicirele 7 and divide Ae, gpd the other 
line, as you did the former, fo ſhall the lines drawn through 


tC reſpective ints þ.G £, £3} c,jv-cirher of the E ” x 
k Þc fines ) be.the} true Hour-lines 


How. to draw_the Hour-lincs: upon 6. Dire South Reclining 
Plain, which-paſ eth between the Pole, and the Horizon. 


I*ct the Example be of a Sourh Plain, Reclining 55 deg. in 
the Larirnde of Loydop'5 x deg..33 min. 


BY rt, Draw the Circle W,N,E,R.. For your Reclining | 
Plain, Croſs & with the ewo Diameters N, Q., Ry 
Meridian,and VW,Q,E; the Horizontal-line of thePlain; * 
Seto: dl,” Take. 55 deg..the Plains Reclination, out of * 
ycur line of Chords; and-ſet that. diſtance from N to 4. 
mditromE wh NEEDS.” -” | | 
Thirdly, Lay a Ruler. from VV to 4, it will cut the Metis 
dian in Z, ſois Zrhe Zenithof the place, through which, 
and the points VV and E, draw the Prithe Vertical Circle 
WW 3 Ge FE. | Thirdly, 


£ 


Thirdly, Lay FT OT ht from Wrob, and it oy" Bk 
Meridian in S, the'Sonch point of the Horizon, through 


which, and the points VW and E, the Horizon of the Place e:—_ 
W', S, E, muſt be drawn. 4 ' | "288 


Fourthly, The Pole being diltane froth che Zen'th of the 7s 
place 38 deg. 28 min, equal to the Complementof the La- i 
tirude, ſer 38 deg. 28 min. from a to c, and-# Ruler laid 
from V toc, ſhall eut the Merilian inP the Pole of the 
Wotld, and go- deg. of, your line of Chords, 5m, Fob 
from c ton, and a Ruler laid-from VV ta ax ſhall cuc the Me- | 
ridian in Z+ through which, andthe Points VV and E, muſt. 
the EquinoGtial Circle bedefcribed : ThaCentre 'where-' 
of, as alſo of the Horizon, and Prime Vertical Circles; are 
all in the Meridian N,'Q., R,- extended where need re- 
quires, and how theſe Centres are to be found,is ſhewed 
alrcady, GER L 3 Fifth. 
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Fifthly, For the 
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be drawn as tn the 
int 1. iti £4 
vated above 


Theſe are the three Varieties of South Dire | eclining _ 


- Plains, and in the making'of theſe; alſo hnade the 


oppoſite Incliners*as much;/for each Plain 
the ene open ro the Tenithy nd the other” 
the Place; Toon God earner 


' A S in South Reclining Plaihs there were three Varieties, 
'A fo alſo are there, as miny in-the-North Recliners, 
For, : | AS dtd ys ein 0 2g 
» 1. The North Plain' may (6 Recline, that ic may paſs 
through the Meridian, -juft. at the'interſeion of the Meri- 
dian with the EquinoQial,the Plain it ſelf lying in the Equi- 
otial Circle, :and the Poles thereof in the Poles of r 
World; and {o- it is-called-a Polar Plain, Or. 3% 
2, The Plain may ſo Recline, thar ir may cur the Meri- 
dian between the Zenith and the Equinodtial; Or © 
3. It may-Recline ſo far, as to cut the Meridian between 
the EquinoGtial andthe Horizon, 2 i + . 6 or fs 
Examples of theſe three Vatieties 'of | North Reclining 
Plains follow. | tals 2 1'The 


bu 


4 4 "1 
. 4 


wa 
Py 
F —_—_” ®. 4 
, s : : , "ry 
[7H , i L : 
F . , IT, $3 | + 
* a v | " y X % n : F I : 
" a FEE _—_ 
« « R 
} 4 : % 6 of); OY s 
* . x mY . X 
nth ; - . Y 
— l 4 


M3 


c Ti; 2 XVE 4 4? or Fo 


\.- | RE; F x 
How fo draw the Howr-lines « 82A Pale Zin, $b:4 F 
Reclineth juſt for the Equina th 3 
=, of a Nah Plain, R 
[tp the I of the | 


ea 
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apps 


of the NE from .10 4, 

T hirdty; A-Ruler-lail' 90a, 3 a will eve the North 
part of the Meridian in 7, the Zenith of the place, and be- 
ing laid from E to b, it will cur the Meridian i in N,foi is N 


the North point of the Hortzon, | : q | | : 
Fourthlz, Through the Points W, Z, and B, (by former EY 
JireQions) draw the Prime Vertical Circle, or Aziminh of "RN 


Eaſt er Weſt, W, Z, E. And alforhrough VPN, and E, 
draw the Horizontaſ Circle W, NB": | 4 

Fifthly, Becauſe the Pole of the World is always remov- F _—_ 
ed from the Zenith of the place, ſo mich as is ch&Cofn- Wt 
plement of the Larirade /in this Example'38'deg. 3® min. ) 
Ser 38 deg. 28'min; fromi'a,"(the point'in n, which. 
found the Zenith point' Z,) "Norrhward of the Zenith, and 
the Compaſs pelnr- will fall: in W, the Weſt point of the 
Horizon 3 ſo rhar if a Ruler were laid from W toE, it 
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A. 


would cut the Meridianin Q, for the Pole of the Wprld,. 

which is already the Centre of the Plain, {o that rhe Pole 

of the World, and: the Pole-»of the Plain fall both in one 

pgint,- andthe Pole Q- iselevared above the Plain 90 oy | 

12. the quantity of the Meridian line 4, Q , or rather the 
* Arch &, W, which is the meaſure therfof,” . _ 

. S1xtbly, To-draw the hours upon this-Plain it is cafieſt 
of all others, for if you divide the Semicircle E, R, VV, 
inro 12 <qual parts inthe points © © ©, &'c. and through 
thoſe Points draw ſtraight lines from the Centre Q, they, 
(hall be the true Hour hnes belonging to this Polar Plain, . - 

And this Plain, by reaſon of. irs Nerth Reclination, is, tm; 
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$ymmer, capable of receiving all the hours from Sun riſin 

to Sun-ſertings and tear hour-lines of 4 and 5 1 
the Worning,and of Zand'S a night muſt be drawn through 
the Centre, as did in hq Vertical or Horizontal Dial, 
and as you ſee here done in this Figure. 

this Dial muſt be a ſtreighe Pin or Wyre, 
culzzy"upon the Phin, from the Centre Q 3 and 
by And this for-the Firſt Variety of North 


\ 
Tnchning Plain rerothis'is direly the” 
i foreaagn houts in this mult be the afternoon 


hours in't Ke con cy and 5 - 08 and 


of 7 and 8 {i 
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4 
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The Second V ariety.- 
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How to draw the Hour-lines pow « North Reclining Plain, 
which interſefs the Meridian between the Zenith and the 
AE. pp et, St 

' - hed CCS LLOI II IH iii YN > (i chi Df 16213745 VHS 
ct 7"©, = COTS SY t7 q: t * | SG" ws \7-! MJ 
Letthe Exataple beof a NotthPlalry, Reclining 25 deg.. © 


A RIGS PTA, me 7, ROT I 8 . 

tf, draw the Citcle E, S, W, R, Repreſenting” your. 

North Reckning Flats and crols it with che'ewo, Dia 

meters S, Q; Rathe Meridiah of thePlace, and E, Q, W,. 

the Hotizontal-line ofthe Plajh, 
Secondly, Ser the ;Reclinanoti of the Ptain” 25 deg. from” 

S to a, and from to 5, *.. Re” COVE 

Merz 
"14/3 
, 


Cur 


Thivdly, Lay a Rutter fioni' E to 5, it will cut the 
diaf in Z/the Zenith, And a Ruler Hid from E' to' 
RI | M | . 
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cut the Meridian inN, the North. point of the Horizon; fo 
: | have you three points E, Z, and W, wheteby to draw. the 
IR Prime Vertical Circle, E, Z,V,and three potnts, alſo,v:z. 
Ne E, N, and VV, whereby to draw the Horizgn EN. VV. - 
Fourthly, Becauſe the EquinoRtial is always 90 deg. di- 
ſtant from either of the Poles, ſer ge deg, upon your Plain,, 
from c tod. Then pq. har to E. and d, it will cux the 
Meridian in &, ſo is & the point of the interſeQjon of the 
EquinoGtial, with the North part of the Meridian ; where-. 
fore throughghe points E, A, V, deſcribe the EquinoQial - 
Circle ; the Centre whereof, as alſo of the Horizon, and- 
| Prime Vertical Circle, will fall in the Meridian S, Q, R,ex- 
| tended where need requires, To 
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Fiſthly, The Horizon, EquinoQial, and Pole, being thus 
kr their true ane rg the Plain ; the thi "5 
required inthis Dial is, The bespht of the Pole above the Plain, © =»: 
which may; be found 'in this manner, —— Lay a Ruler | 
from E to Þ, and it will cut the Plain in c, the diſtance S, c, 
meaſured upon your line'of 'Chotds, will contain 63 deg. 
28 min. which is the height of the Pole above the Reclin- 
Softly For the drawing of the Houts, that ts done the 
ſame way #5 in the Erect Dire South Plain, only here the 
Stile muſt be elevated above the Meridian-line 63 deg. 28 / 
min, whereas there it' was only 38 deg. 28 min, the com- - 
plement of 'the Latitude, The North Pole is elevated 
above this Plain, and the hours thar the Plain is capable to 
recelve, are 4» 5, 6, 73S, and 9. in the morning, and 3, 4, 
T3 6, 7 and 8, at night, 


TheTbidV aricty. 
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How to draw the Howr-lines upon a Dire# North "Reclining © 32g 
Plain, which interſelts the Meridian between the Equimftial © 3% 


# 


and the Horizon. | | 5 
Ler the — be of a Dire North Plain, Reclining 7g & 
deg. in the Latitude of London 5 deg. 32 min, ST 


« J17#f, Draw the Circle E, S, W, R, repreſenting your 
L NY Plain, and croſs it with the two Dia- F 
meters S, Q, R» for the Meridian of the Place, and with th 
E, Q » W, the Horizontal line of the Plain. 0 
M 2 Secondly, "xi 
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Secondly, Set 'the Reclination of the Plain 70 dep. from' 

$ to 4, and from VV to 6c: 3 i ION qo. 

Thirdly, Laya Ruler to.E-ahd 'a,"it will cur the Meridian 

in Z the Zenith, through which and the points E and V, 
draw the Prime Vertical Circle E, Z, W. +—— Alſo, lay 
a Ruler from E to 6, it will cut the Meridian in» N, the in- 
terſeQion of the Meridian with the North part of. the Ho- 
rizon, and through this point, and E and VV, deſcribethe' 
Horizonof the Place, E, N,.VV.: 12 46447 

Fourthly, Foraſmuch as the Pole is diſtant from the Ze- 
nith of the Phice 3$ deg. 28 ming (equal to the comple. 
ment of the Eatitude) ſet 38 deg. 28 min.from a, the point 
which.gave the Pole P to cand lay a Rukr from E to co * 
(rallitcroſs the Meridian'in P, the Pole of the World. . 

. Fifthlz, Becarfſe the EquinoGtial is in all placesiitnate 95 
deg. from cither Pole, Take 90 deg. in your Compalles, 
and ſet them off from c, (the potng which gave the Pole P,) 
both ways, to e above, and to gbelpy.' So a Ruler laid from 
E to g, will cut iche Mertdfart (ir being extended) in AZ, 
withour the Plain, which ſhews that The North part of the 
EquinoQual Circle lies.-below*this Plain, Therefore, lay a 
Ruler from E to e, and it will croſs the Meridian in A, 
above, within the Plain. Socis /E the pointwhere the Mert- 
dian» andthe. South paint of the-EquinoRtial-will interfeR, 
and through that points and the points. Eand. VW, muſt the . 
Equinottial Ez, W, bedrawn, n 
 S:xthly, The Horizon, Pole, and EquinoeRtial, being thus 
projected, the thing required in this Plainis, Theheeght of 

_ the Pole abgve it, vize P>R, which may be found in this . 
manner.—— Laya Ruler from E to P, and it-will cut:the 
Plain in c,the diſtance from Rto c,meafured upon the Chord, 
will be 71 deg. 32 min. which is the height of the Pole 
above this Reclining plain, - 4614 


| | | _Lafthy 


Lafily, For the drawing of the Hour-lines, they are done 
in all reſpeRs as thoſe before in South EreR Plains, only in 
this make the Elevation of the Stile 71 deg. 32 min. as you. 
find it by your pages, ah So 
Your Hour-lines being drawn, ere& the Stile 7x deg. 32 
min: above the Meridian or Subſtile, letting 'it-poigt + to- 
the North Pole, becauſe that Pole above this Plain is fo much 
elevated, and being this Plain is but 20 deg, raiſed aboye 
the Horizon, wzz.:the complement of irs. Reclination, the 
Plain is capable to receive all the hours. from 4 in the morn- 
ing» to $ at night, and therefore = hours'of 4 and 5 Jo 
M3 | 
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the morning, and 7 and 8 in the evening, muſt be drawy © 
thr pr. Centre, as was done in the Vertical or Horj. 
zontal Dial. | | 

And thus have you had Examples of all the Varieties, 
both of Eaſt, Weſt, North, and South Reclining Plains z and 
no other can poſſibly fall out in any place whatſoever. The 
Inclining Plains, are the ſame with the Recliners oppoſite to 
them; and mult be drawn in the ſame manner, as hath been - 
(in ſome meaſure) heretofore hinted, and ſhall be more at 
large difcourſed of hereafter,when I have done with Decli- 
ning Reclining Plains, of which 1 come now to treat, . 


- IV. Of Declining Reclining Plains. 
Ca ie P NIL 


Af there were ſix Varietigs of Dire& North and South 
Reclining Plains, ſo alſo are there of South and North 
Declining Reclining Plains, iz, three Varieties of South 
Recliners Declining, and as many of North Recliners De- 
clining. For, in South Recliners Declining : 

I, The Declination may be ſuch, that the South Reclin- 
ing Plain, may cut or fall upon the Meridian, juſt upon. the 
Pole Point 3 and ſuch Reclining Declining Plains, are called 

Equano81al Decliners : Or, 

2, The Declination may be ſuch, that the Reclining Plain 
ſhal> interſeQ the Meridian between the Zenith of the Place, 
and the Pole of the World : Or, | 

3- The Declination may be ſuch, that the Reclining 
Plain ſhall croſs the Meridian between the Pole and the Ho- 
rizon, | 


Theſe 
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Theſe are the three F ariettes of South Recliners Declining.— 
[In North Reelaners-Peclyneng there \ave three other F a- 


Tiettes. For, 


1, The Declination may be ſuch, that the North Reclin-: 
ing Plain may croſs the Mexidiah in the point where the 
EquinoQial tnterſeRs rhe Meridian, and then ſuch Plains 
are called Polar Doc OR the Poles of them. 
lye. is the Axis of the VWorld', and the gry ſuch 
Plains, willbe always perpendicalac to the Meridiag of the 

lace, Or; h et 119 
4 2. The Declination may be ſuch, that the Reclining Plain: i 
may interſe&-theMeridian,between the Zenith and the Equi- > 
noRial. Or, | | 4. wy ; Fo D.: 

3- The Declination may cauſe, that the Reclining Zlain-; _ 
may fall uponthe Meridian, berween the EquinoQial and the - 


Hortzon, po af 
Examples of all theſe V arietees follow, 


Of South. Recliners. 
The Firſt Variety. * 


How to "Py the Hour -lines, &Jouth aps 
"Plain, which tatteth the its Un the Pole 


4 
2 


x. The Laticude of the Place.  - "3 
2. The Declination of. the Plain, | 2 
; The Plains Reclination, _ 


| * We givenare 


AQ 1 Gy 
The things required are; wit 
& part 


>1; Thediftance of the Meridian and Horizon; 

. : _ - ht of on _ above the _— 4 

3 iſtance of the Subſtile and Meridian, 
difference of 


48k 4 The Plains E ns Es 


Let the E xample be of a South Plain Declint 


K and Reclining 34 deg. 32 2, 0/0, in the Late of 3 
| + arg. 3200m. 
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Take 


*c, will. cut the pefhanet dicala of the plain ARCit being ex 


tended) in N, * wing found'theſe points | & 
upeQn the perpendi 2; 
. Fourthly, 'Ih 


of the place And, + 1 

Fi; hh, Becauſe the Þ' ain\ declines 30 dec Eaſtward, ®- 

r1ke3 ig, kei or 1 Hp chem Fan R to 

P 4 and Otoer : and ayi 3 2 Ru'er iron Noe er ws 

| Kr Ir W 48- 
wy 


lors HK To ww the Horizon . 


nith ro !Icrols the Herizon\ SLICES 
_ _ 1 rn from rams, 5 Will croſs. rh 
Cnr D nave ye!" found't} 7 
wt ſhit dIfaw the Meridi-*- 
an, wh - eg may fed, us ha j becn before wghe 2] 7 
or oy manner, : 
Divi en ſpace berweerh Z nd N, in two equal res” 
in Cz, and through C draw the Ine C D fotos 
Q O, kxtending it, as you ſhall heye ofcaſion. Alſo. £ 
*%rom Q., 5h E draw anqthe&riFhe line, Q E cx- 
trending it, tis Ct ; the point of thoſe 
wo lines imetſeQionZis the centre of the Meridian, 
Which bejng drawn 
Sixthly, Lay a Ruler from, E the Eaſt aint of FM Hort. |. 
' zon, ro Zthe Zenith, and Ht 'will cur the Plain in h. Ay NY 
becauſe the Poe of the World is diſtant from'the Zenith? 
433 deg; 38 min.gequal.to the*Comp'ement! of the lariruc S 
lerg8deg. 28 min, from 4 uponrhe Plain. and ic will fl 
Jult upon Þ, which is the point of the Plains inrerſei 
with the Meridian, which demonſtrates the Poje to hi 
Elevation above the Plain, and fothe Plain to be Equ 
declimrg. | 
Sewrathly, Draw: the line PQ. L for che / 
Weot'd, and, becauſe the Circle is, 


dilkene fomeither Poleye deg, yon TromB/Wb;- 


ex- 
wy in Meridian, 
ints of the Horizon, 


ngthus Obie four requilires from 
ed, For 
hho of the 01 ridian, and the Horizon © 
i P meaſured upan your line of Chords 
mtr 
"'% orgnt of th ale. 4 t ( nt | 
'00 dex. Magthor' hehe in] 1s an 'EquinoQia Devline \ 
Ain. +2 
: "m 4 diſtance of the Subſttle ant} the Meridian, thepoine” - og 
”p alſo. Therefore that, as alſo, i all the bays muſt be” Bo . 
Parallel to the Subſtile, , | | q = 
4-70 find the Plains Tifferenar of £0 {EBB L Ee 


—x} Ruter froti P to B, andi ic Les t Plain i in 7 


Faſt Draw a live as BA C for _ boronat; fy 7; 
Plain, and upon any conventent paint therein, as+ 
acirg 60 deg..or the Rails of your line of => '"y 
etibe the Semieircle BOG. = +. 
$econdlyg, Brom your Jineinf Chotds rake 71 degs ys 
- of rhe Meridian and Horizons. ang fer! | 
, and ao Fix like is D yore , Re. | 


A South Plain Dechnin Ee 30 tes. 1 
cling 34 deg 32 mit. 


123 bþ 2 91 l 2 - 


- rh: Divide the Semicircle BDC into 12 equal 


* parts at the points © ©©, &'e. beginning the diviſion ar the 
;;;Poth SE. 


, Through the Point O, /or any other point taken "1 
adventures 1 in the Subſtilar line) draw 2 lineM ON ar... © 
"right angles (or perpendicular) tothe Subſtilar, tepreſenting £ 
the Equinotial. 7 

Sixthly, Lay a Ruler from A, and every of the points ©: - 

- ©.@,&c. in the Semicircle, and i it wu/l croſs the Equinos : 
- . Rial line in the Points x xx, © c. - Hes 
| Ras If through theſe points x x x, &c. you draw right -* E 

ralle}ro the Subſtilar, t they (ſhall be the true hour-". 

g'to your Plain, the hour line of 13 beihg that 


| _ you! Jxgan to divide. Four Semicircke, that i 9. at, ne: 
 -mark(or each was gx: from Ob ISS 


= he very upon he Dial. 

Orelſe the Stile may be a Phe | 
breadth of 'A O, ſer: perpendicul: 
Subſtilar line AQ D, the ſhadow of 
give the true hour of rhe day, 


TheS econd Va wha 


CHAP. "x x1.” 
How to draw the Hour-lines upon a conch he = Ec 
clining Eaft or Weſt, wbichyaſeey ft 
the Pale, | 


4 his, as in- all other Decliners Retlining; Sud 
muſt be known, and four muſt be found, before” o_ 
drawing of the hour-lines. + | 

: iq 


Let wg Example be of of 's South Retlining pela, 
i Fon kerlining 20 deg. 12 the Latitade w 51 deg. 3 
_ ndon, © 


| WI. 2 
Latitude of the Place : gr -* 32+: ©-3-56 


30” 


. the be irc AC 0 R repre 
ng Plair i Yagd croſs it arr 


oy Armen prin res -, 545 
| Secondly, Take 20 deg. he Plains ws, rh 2a cog 
g ang, Jer.chem from A 20 & from O to 6, and/. 


OE <4 g ; A'Ribiee laid from H to a, will give ou Zaghe 
.."Tenich, and lak Is Oil give you K, che interle.. 
Giienofs ipenavith the Perpendicular-line of thePlain, 
ladiemH toc, will give you N.che Nadie, 
and O;draw theHorizenH KO, 
0 FT ep the Plains Declination;".our of 
ler them from R ro 4 Weſtward, 
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. your lie oh Fo ds, an 
:(becanfe the Plain Declines Eaſtward) /and alfa from Orae 
a Ruler Cor laid from:Zroe, tall :car the Horizon in E, 

- the Eaſt point thereof, and laid fromZ w'd, ſta!) curthe Ho-.. 
rizon in Sy ths South Point thereof. . Thus have you three}, 
es: Z$"apd.N,:chrotigh" which, th diaw: the. Meridian” 
which- you .may extend o__ age 7 Plaioto and ® 


+ - N,occafian ſometimes requiring ir ſk 2 £ 
FI "Fifthly, Foraſnwch as the Pole of the World is af vays.. 
_ Fea the Zenith, cqual/ to-.ihe C: he * 
f the place! as herc/as; 46 
pon E to Z, andit witan the 
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Which point, and.through che point E; the EquinoQial Cir. 
cle mutt be deſcribed; whoſe Centre will be jn;che; Axes P, 
L extended. and themanner hovw to find it, harh been ſeve. 

ral times already diſcovered. FT ot 

_. The Horizon, Meridian, and#EquinoQial Circles being 
thus deſcribed upon your Plain, by their interſeQions, ang.- 
diſtances, the foug Requilites, belonging to this Declining 

Reclining Plain,'may be obtained. As, 

I. To find the diſtance of *the Mrridian and Horizon HF 
The diſtance Af upon rhe Plain, meaſured upon the | 
line of Chords, will contain 78 deg. 5o min. the di- 
ſtance of the Meridian and Horizon, | | 

2. ' To find the height of the Pole cy Style aberve the Plain Li, 
Set'godeg. from'?.to b, then lay a Ruler from 4 to Land 
it will cut the Plain at #2» the diſtance from c to »:. mea- 
ſured upon your Chords, will contain 13 deg. 40 min, 

'the height of. the Pole'ot Stile above the Plain. 
3. To find the diftance of the Subſtile from the Meridian V 
. e,Meaſure the diſtance V c upon the line of *hords.and 
it will contain 7 deg. 3o min. the diflance required. ©. 

4. To find the Plains difjerence of Lo, gitude,B L, D, Lay 
2'Ruler from L to By it will cut che Plain in &, fo the di- 
ſtance h O, meaſured npon the line of Chords, will 
contain 38 deg, 52 min, the Plains differcnce of Lon» 

irudey 

Thus are the four Requiſttes belonging to this Plain 

fonnd, and in this Example two things are very obſervable. 

1. Whereas Þ, the North Pole of the World, fallswithe - 
out the Plain , and the Point L , repreſenting the 
South Pole, falls within the Plain, it denotes, that the 

<*\\:South-Pole'muſt beelevated. © 
-*: 3. InreſpeRthat theline or arch Lc, which is the height 
\-:- of: ther8tile or Pole:above the. Plain; is but of ſmall” 
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Quantity, wiz. 13 deg. 40. min, it c will from Fc 
follow, that the Equinodtials Centre will be very re- 
mote, and ehat rhe hour-lines near to the Subſtile will 
be very cloſe, ſo that.in ſal! Dials cheir ditances one 
from another will be"inſenſfible 3 and therefore you 
my fave the Iabourof deſcribing che EquinoQial Cir« 
ele,2nd be {itisficd in fiading.of the poirft By by which 
the Plaihs difference of Longicudeis found For, 
— induch caſes As thts, tae. Plains difference of Longis _ 
rude, the in ance o the Meridian from the Horizons 
-an1jof t pode diſt mce fromthe Merilian, and- 
the heig above che Pl:in being gfincd ; | 
you ma ro.draly.c he Dial as followeth, ;not 
- h di chic dre: (2 £ Of th Pprigt far 
Declining k F ”__ 
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How to draw the Hour «lines _ the Plains. 
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_ - 


| Firth Draw a rig liceAB Cx for the Horlzonial-line 
of yout Plain, and atlume uty convenient place therein, as\., 
B * a'Ceitre s upoh which point, with 50 deg. of any - 1 p 
large line of Chords, For” it i neceſary, . nat on(yin tits” | * ftp 
but for dt vers other occaſions, t og have ſeortal lines - & ſeates- E Net 


of Chas open your Ruler) de (cribe the arch of the Cifcle . 
D. | Upon this Arch, from Aro D, {er 73 deg. 50 min. 
the diſtance of the Meridian from the Horizonz-and note. - 


34. 


the point D,bur you need nor draw the Meridian line. 
Secondly, FromD to Efer 7 geg. 30 min. the diſtzhce of. X} 
the Subltile from the_Mexidiany th: ſame way as you find it |\ 
ro..y8.10. your PtojcAiong: an raw the line BE, for the the” | | 

Subile Alfo, upon the ſame Arch, ſer of T3 de5:90' 

min. the height of the Stile, from E'to F, and draw che lire 


BF forthe Stile, Wien wn. bur of ſmall Mga 
_ + 
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any copvenient diſtance. (ſurable ro the bigneſs of your Dial 
plain) drawa lineyas G H,pargllel to BE,tor your avzment* 
ed Stile gr Axis. at AUZLICn, 


7 kirdly, Through any wo poines, taken 2t adventyre, in 
ra 


the SubſtLlar line, as K and L, draw two right lines-perpen- 
diculary or at Right Angles _to the Subſtilar, as the lines M 
KN,andOL P, Then from the point K, rake the.lealt 
diſtance tothe Subſtilar GH, and (ct thar diſtance upon the 
Subſtilar from K ra Q, *Aifq; from. the point L, take the 
nearelt diſtance tothe augmehred” Stiſe GH, and ſet the di- 
lance upon the Subſtilar fromL to R, 

Fourthly, Upon ahe/ paints'Q| and Ry as upon two Cen- 
tres, with 60 deg. of any of -your-Chords, deſcribe two 
Semicircles (or other Portions of Circles).and in either of 
them, ſer 28 deg. 52 min. from Y to T-upon one of them, 
and from X to. S uponthe ather. , EY 408 

Fifthly, Lay a_ Ruler from Q to T, and it will cut the 
Tangent line in Y > Allo lay aRuler from R to S, tt will cy 
the other Tangent line in Z, and a right line drawn chrous-. 
the points Y and Z, (hail be the hodr-line of 22. / - > 

S:xthly, Ar rhe points $ aad T; begin:to dividethe ſeverah | 


of your Chord, and ferting them from $ and T both WAYS 
ws < paints © © © &c. lo many times as the Plain will 
receive hour-lines. l 


Seventbly, Lay a Ruler-from the points Q and R, ro 2 


every of the points © © ©, &'«. in thetr reſpeRive Semicir- | 
clagind iv will erofs rheie ſeveral Tangenr-linesin the points | 
X X $, (Fc | | BEEBE x ee 

Lofth, Through the poipts 5 X & in both the Tangenr- - 
lines, Jraw righx fioets Cagh. rp. corre{pondend, which : 
the hour-line of 32 will _ you how to do, ,_ 
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Semicircles into 12 equal parts or hours, by raking 15 deg. ©- 
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CO We ET ITT IT ys... —, . nn 
t ſe (hall be -rhe rue hour-lines of your Plain; ' © 
4 - For the Stile of this Dial, it may.be either of Wire or 
Plate, containing an Angle equal to the height of the Pole 
above the Plain, but ir muſt be augmented anſwerable to 
the augmented Stile, as you ſec in the Figure, and muſt be 
ſer in its proper place upon the Subſtilar-line, and alſo per- 
pendicular, or ſquare to the Plain, and ſo is this Dial fi- 


hed. - | 
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BY > How to draw the hour-lizes upon a Scuth-reclining. Plajn, De. 
<p i, clinitg Eaſt or Weſt, which interſefls the Mertdian between 
the Pole and the Horizon, . PEAT: © ep 

Wh | he the Example for this third and laſt Variety, of Souths 

=. 4 Declining Reclining Plains, be of 4 Sourh Plain, De: 

+2>--. clining Eaſtward 30. deg. and Reclining 55 deg. Th'the 1a: 
+”  tirnde of 51 deg. 32min, Linden, ow 
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Oo TT TP UTR © 
2%: | CTheLatitudeof thePhace © © Fr 73 
74 ; he Declination Eaſtward _- ,- *' © 30 ©0 
The Reclination* - OT OOEIN 5:5"-+:0Y oo 
The diſtance of the;Meridian froafthe Horizon, 
he Dog of the Pole or Stile above the Plain, 
The Subſtiles diſtancg from the Meridian; © 
-- { ThePlains Difference of Longitude,” ” *- -* | 
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rſt, Draw the 

clining in, and | 
Vertical, and HO the Hbrizonts the 
Secondly, Set'55'd&g . the Bltins Ree 100, from 
Woe on & | _ 

Thirdly, 2 Ruler from Aro ndirwilyg 
the 7enith, Mac. Rid frotff H. to 6; it; will gi 

int of the Horizons inter 

ine, So have yourhres 
to deſcribe "repo 
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interſetion of the Meridian with the- South point of the 
| Horizon, And the Ruler laid from Z to d, ſhall give ycu E 
the Eaſt point of the Horizon. 

Fiſthly, Having the Points S and Z, through them you 
my draw che Meridian Circle L $ Z P, as hath been already 
ſeveral ways _ the Centre whereof fall in the line Q 
E being extended, 

Sixthly, Lay a Ruler from Eto Z, and it wil cut the Plain 
WP in e, from which point eſct 3% deg. 25 min. to f, anda 
E h Ruler being laid from E ro f, ſhall give the point P, upon 
E- : the vg m5 ircle, for ws Pole. of ern þ Bog 
a Right line drawn from P-through Q te; Axis 0 
the bY rld ;- and the mþ cron of the Dial. / 
Seventbly, Set 90 deg. from f to h, (becauſe the Equi- 
notial Circle is in all glaces, 90 deg. diſtant from either 
Pole, PorL.) So laying a Ruler from Eto 4, it will give 
you the Point Bin the Meridian, through which, and E, the 
- Eaſt point of the Harizon, the EqyinoRial Circle muſt 
-*" paſs. And may be drawn asjn former Examples, the Gen- 
+. trethereof being in the Axis of the World, Þ L extended, 
-. Theſe rhree principal Circles, 4:2. the Horizon; Meri- 
dian, and Equizod1gl being deſcribed, according to their trye 
Situations upon the Plain, 'the ſage Foe anagod Requiz 
--- ſircsmay from thence beeakily. dedyced, as fallewerh,.... - 
| I. To find the diſtance of the Merten from the Horizon 
O C.: The Arch Q Cz, mealured upon the. line of 
Chords, will contain 64 deg. 41 min..the Subſtile's 
pence row oe PER SIT WR TYRES Er 
; 3+. To find the height of the Pole or Stile, atowe the. Plain P 
D. Ser 9o deg.: frog D. to'4, and lay a Ryler from 4 
. toP, it will cur ce Plain in #*, che Arch D meaſured 
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This Arch meaſured will contain 6 deg. 3 min, the di- 
,_ the Subſtile from the Meridian. 2 
The Plains difference of Lontitude BP Q, A Ruler laid — 
” P to By will cut thePlain in, So the diftance 
F & meaſured, will be 17 dey. 38 min, the Phins diffe- 
rence of Longitade. | 
Theſe Requiſites being rhus found, you may proceed to 
draw the hour-lines in this as in other Þ pe gs eg 
ing a Ruler upoffP, the Pole of the World, to B, 
rerſeQtion of the Meridian and: EquinoQial ; which will cur 
the Plainin &, at Seo * foo to Io the Semicir- 


gk in 
arts, Jai wry ar the Centre | 
ing rote (hall bethe true hour-lines pf 


ad wo pa clerkion the Pole or 


4bgve ent quanti 
toldey, $5 min. 4A (i hore draw. the 


lines by one Tar pre od! the Cenire, as wa J 
inche riety. 0 Pick South v7 phi 
a5 herefollower FINN / Ad ©; 
| | +. 2 
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© C, and draw the line A C fot the hour-lineof 12. Alſo, 

-  Uponthe ſame Arch, from Co D, ſer 6 dey. 2 mn. the di. 

+ ſtance of the, Subſtile from the Meridian ; and draw the line 

« A D for the Shbſtilar,  Againgupon the ſame. Arch, ſer off 

19 dg. 25 min-the height of the Stile, from D to E; and 
draw tne line DE for the Axis of the Stile. 


AS outh Plain Declining Eaftruard 30 dep, 
. _ and Reclining 55 deg. 
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Secondly, Upon any part of the Subſtilar-line, afſume any 
point at pleaſure, As E,. through which'draw the right-line 
G F H perpendicular to the Subltile, \. 

Thirdly; From the point F, take rhe greateſt diſtance to 
the Axis of the Stile; and ſet that diftance upon the Subſti- 
lar-line from F to ©, and upon the point ©, with 60 deg. of 
your Chord, deſcribe the Semicircle M EN. 

Fourthly, Lay a Ruler from © to K (the point where the £ 
Tangent (or EquinoQial-line) crofleth'the Meridian) and the > 
Ruler will cur the Semicircle in Lyar which point begin to 
divide it into 12 equal parts'tn the poifits © ©'®, &c. 

Fifthly, Lay a Ruler from ©, the Centre of the Semicir- I 
cle, ro the ſcyeral points © ©'@ inthe Semicircle, 'and' the +. = * 
Ruler will cut the Tangent-line in the points x wx, &c; «1 _ 

Laſily, 1f from the Centre A, through theſe points x x x; 
&c. youdraw right-lines, they ſhall be the proper hour-lines - 
belonging to your Plain, | | "28 
. For the Stile, it may be cicher of Plare or Wyre, elevated +: 
above the Subſtile, to 'an Angle of 19 deg.' 25 min. and ſex 
up perpendicularly upon the Subſtilar, as in all other Diats. 
And thus have I done with all the Varietics of South Decli= 
ning Reclining Plains, - 
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metrical Dialling. 
HE Of North Recliners. 
The Firlt Variety. | 


eH42?. XXII 


How to draw the hour-lines upon a Nortb-Reclining Plain, De- 
elining Eaſt or Weſt, whigh eutteth the Meridias, at the tn- 
terſetiion thereof with the Bquinoful. 

"2 "OY ns Example be of 2 North-plain, declining tothe 
”- .. Veſt 60 deg. and Reclining fromthe Zenith 32 deg. zt 
5. min, inthe Latitude of Loydon51 deg. 32 min. 
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deg. min, 
+, x. Latitude of the Place b. 51 32 
=. Date 22, Declination-of the Plain North Weſt 60 oo. 
=-{:*,” C2, Reclihing North 22 II 
_—., r, Thediſtance of the Meridian and Horizon, 
"Es Queſtag?- The height of the Pole or Stile above the Plain. 


3. The diſtance of the Subſtile and the Meridian, , 
4. 'The Plains difference of Longitude. 


Pirſft, Deſcribe the AH C O, for the Declining Rc | 


*» 


[= Plain; croſs irar a” with the ewo Diameters H 
I for the Horizontal, 'and: A C for the Vertical-line of the 
4 xÞ Plain. : 


And here for Varicty-miore, than for neceſſity, in theſe 
_ three following Examples,North Recliners Declining, 


I will (ip the ſeveral Schemes) place the Zenich'and | 
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Declining Weſt + . 
North Reclining 
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Pols downwards, becauſe the Stile in all theſe Dia's 
-mult point upwards, the North Pole being always 

,  E'evated, and in ſo. doing "the 'Hout-lines: Stiles and 
-. Subſle, will ſtand in the Scheme as they, are'ro ſtand 
- inthE Dial. And the manner of work wiltbe the lame 


as before, Vherefore, . 


A «© ws 


Fall give you the point By through which and th& Poifts H 


and O, the Horizon H B Ois tobe deſcribed, And a Rulcr 
laid from H to 6, ſhall give you Z the Zenith poinr. 

Thirdl;, Set &o deg, the Plains Declination, from A to 
gd, andſhall cut the Horizon in S, the South Point there- 
of ; and laid from Z to e, ſhall give you the point E, for the 
Faſt point of the Horizon, Thus hive you two points Z. 
and S, throuzh which ro draw the Meridian, whoſe Centre 
ayill be in tlie line-Q-E cxrended, and may befound as for- 
merly is r412h!. * SS. Me. Chis 58 | 
FE ourthly, . The, Horizon and Meridian-being thus drawn, 
Tay a Ruler from E to Z, and ir will cut the Pain in-c, and 
{cing the Pole is 38 deg. 28 min. diſtant frgm the Zenith, 
ſat 38 deg. 28 min. from co F, and a Ruler laid from E rg 
F,\wi.l cyr'tie Mexidian in P, che Po'g of the Wor'd, 
throuzh-which paint-R;>agd: the Cehrre Q_ drawthe linc 
P Q'tor the Axis of the Wortd-and Snbſtile of the Dil, - 
And agnity#ccauſe the Equinodti1lis 58 deg. from the Pole, 
{ct go deg. rom andibey-will reach juſto A or # on ci- 
ther ſide, which"are the yery pdints that the Plain cuts the 

Meridian in, and through which Nownes, and rh6 point Ein 
theHortzon,the Equinc&gal Circlemvſt paſcszwhofe Centre 
wl'iahvays teinrhe Axis of rhe Warld P-Q-extended.: 

_  The'Borrzor.,Heridrangand Equinifiial being thus drawn, 

you may find the four-Requiſites4n this: manner. 
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, To fi4d thr diftance of the, Meridian fromthe Horizon 
A: O.. The Arch A O. meaſured: by: your line of 
Chords, will be»found to- contain 47 deg.-18 mink. 
which is.che Subſtiles diſtance from the Meridian, . * 

2. To ſid the height of the Pole- or. Sule alowethe Plain, 
PF. ARuler Jaid [rom £ to P,will cut the Plain in O, 
{othe diftance F O 42 deg. 52 min, is the height of the 
Pole above the Plain, vY 

3. The diftance of 4he Subſtile from: the» Meridian 4 G, 
which mecaſurcd is 90 deg. 

4. Th: Plains difſerence of Longitude, GP &, cr the 4rch 
£ G, as before go deg. Wo 

In this Scheme two. things are_remarkableg.. +. , ...- 
1, Phe Plains clrting the Meridian is irs. interſeftion 
with the EquinoGital, And. | |. >, + ©: 

2. The Axis of the World- paſſing through the Eat i 
point of the Horizon, borh, which denore rhe Plaiti |; 

ro. be Polar Declini j and the Subltiſe to be the. = 20 : Ts 
ſame with Ke. hofir-fils of 6, And the houc-lige © 13 

of 12 atRight-anzles thereto, wherefore the hours 8 

lines may be drawn. as followeth,.: ...:.. + -- FT, 
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To draw the hour -lines wpon'the Plain, 


Firſt, Lay a Ruler from P: to X,.where the MeriJian: I 
ad'EquinoQal interſeQ, which. is upon-rhe Pliin ar the .// 
very point A, whereforc there begin ro Jide che Sabie Nicits | 
cle X G « into 12.cqual parts at thepoines Q@@&&&c. © | 

Secondly, Lay a Ruler to Q, 4s te of the points. 
Def fc. and it wit cut the-EquinoRtialia thepoints, x: | 
x-x. dividing,thie neo. 12, unequy) parts. IR UETR! ge 

Thirdly, A Ruler Jaid to P, andthe ſeveral points XX 
in the EquinoQtial, will cut the Plain in the marks | | |&*. . : 

pn + Tale 
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310 
Lafily,; A Ruler laid from Q to the ſeveral marks | | |, 
&c. and ſtraight lines drawn therebys(ball be the true hour- 
lines fitting this Polar Declining Plain, | 
For the Stile, it muſt be of Plate or Wire fer upright 
upon the Subſtilar, toan Angle of 42 deg. $2 min, and mult 
point upwards to the North Pole. 


T be Second V ariety, 


CH4P XXIV. 


How to draw the hour-lines wpon a North Reclining Plain, Dee 
clintng E aft or Weſt, the Plain paſſing through the Meridian, 
between the Zenith and the Aquinotial, = 


N this, (as in the former Examples) three things muſt be 


i: given , and four found before rhe hour-lines can be 
+; viz | drawn. 


Lt, dep. min. 
1. Latitude of the Place 51 32 
Datab&3, The Declination of the Plain, North VV, 6 oo 
3. The Plains Reclination I6 OQ 


j 
1. The diſtance of the Meridian from the Horizon 
Queſts 2, The height of the Pole or Stile above the Plain. 
3. The Subftiles diſtance from the Meridian. 
4. ThePlains difference of Longitude, 


Firſt, Deſcribe the Circle A H CO for the Plain, and 


crols it with the Diamteers A C,and HO, for the Horizon= 
ral and Vertical-lines thereof, | 
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n2 - © Geometrical'Dialling. 


Secondly, (As in the laſt Example,) fer 16 deg. the Plaing 

- *Recliration, from O to 4, (hall giverhe,point -B, threygh 
which and the points Hand O, 'the Horizontal Circle 

- -O is to bedeſcribed, . Alſoa Ruler laid from H to 4, (hall 

find tte Zenith Point of Z. 

Thirdly, Set the Plains Declination 6o deg. from A to d, 
and from H:toe: So a Ruler laid from Z to d, ſhall cut the 
Horizon in S, the South:z and laid from.R to e, ſhall cutir 
in E, the Eaſt point thereof'; and now mo points Z 
and S, through them you may draw.the Meridian” Circle, as 
hath been alrcady taught. ; 

Fouxthly, Lay a Ruler from Eto Z, it will cut-the Plain 

| inc, and 38 deg. 2% min, the Complement of -the Latitude 
; of the Place, ſer from c:to f, and a Rulerlaid from E to f, 

will cut the Meridian in P, the Pole of -the World, and 90 

deg. more, being ſer forward from f to.», and a Ruler laid 
from Eto #2, will cut the Meridian in /E, the EquiroQials 

interſcQion with the Meridian ; ſo have you two points A 

and -E, through which the EquincQtial Circle maſt paſs, and 
' 38 a right-line drawn through P Q,, the Pole of- tne World, 
_ .and Q the Pole of the Plain, will 'be the Axis.of the World, 
==... andthe Subſtilar-linc of the Dial, 

. Theſe three Circles, wiz. the Horizon, Meridiang andE- 
qutnoFial being Ucſcribed,the fore- mentioned four Requilites 
may from thence be caſily obtained, For, 

I, The Diſtance of the Meridian fr om the Horizon, is the 
Arch'G H, 64 Geg. 29 min. 

2. The he19ht of the Pole or Stile above the Plain PR. A 
Ruler Jaid from 4 to Þ, will cut the Plain in » : So 
the diſtance R » meaſurcd,will be found to be 3s deg. 
59 Min, <0 73 21 

3. The Subfiles diflance from the Meridia is the Arch L 
M 64 deg. 26 min, 
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4. The 
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4+ The Plains difference of Longitude is the Angle APQ, 
which to find,. Lay a Raler, from P'rg'/E ; and it will 
cut the Plain in D; the diſtance D L, mcaſured 'upon 
the line of Chords, will give 76 deg. To min. for the 
Plains difference of Longitude. 


ToDran the Hoar-lines upon the Plain, 


Firſt, Lay a Ruler upon P the Pole of the World, and 
A, the interſeion of rhe Meridian with the Horizon, and 
it wilt cur the Plain in D, at which point being to divide the 
Semicirck ' £ L into 13 equal” parts, at the points 
© ©0,O«c. | 71 4IKG 


Secondly, Lay a Ruler from Q, to the ſeveral points 29 : 


©, &c. and it will divide the EquinoQial Circle into 12 
unequal parts inthe points x x x. &'. 


Thirdly, A Ruler laid from Þ to every of theſe ancquel- 


parts x X X; @'. will cur the Plain'in theſe marks | | |, &e. 
dividingtharinto 13 other unequal parts. pt SfA 
Laſtly, If you draw right-lines from Q_, through every of 


longing to your Plain, EE 
Stile may be eicher of Wyre or Plate, as in-other 
Dials, and muſt be eleyarcd above the Subſtile, ro an: 

of 30 deg. 59 min, and maſt ſtand ſquare, or at the Right- 
angles tothe Plain, ; ? ip HET ITIE I 
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theſe marks | | |, &c, they ſhall be che erue hour-lines be . 


116. _ Geometrical Dialling. 
the Complement of the Reclination of the plain z namely F 
36 deg. Or Geomerrically rhus. - Draw the righe. 
line k O, which divide into two equal parts in #, and upon 
the point », raiſe a perpendicular x, extending it till it cur 
the line S B in ms, ſo ſhall #z be the Centre of the Horizontal 
Circle Ht O. 
Thirdly, Lay a Ruler from H to c, it will cut the line $:B 
(being extended/in the point Nyſo ſhall Nbe theNadirpoint. 
Fourthly; Becauſe rhe P.ain dec'tnes 60 deg. from the 
North Weſtward , ſc 60 deg. from B to d, and laying a 
Ruler to Zz the Zenith, (which is alſo the Pole of the Hori- 
zon) to d, itWill cut the Horizon in 5s, through which point 
the Meridian mult paſs, 4 
Fifthly, Take (always) go deg. of your Chord, and ſet 
thar diſtance from 4 ro e, and laying a Ruler from Zro e, it 
will cut the Horizon in VV, the Welt point thereof, and a 
line drawn from V/, through Q the centre of your Plain, 
will cut che Horizon (if you extend ir, as here is done) in 
E, the Eaſt point thereof, and in ſome part of this line(&x- 
tended if -need require)wi lthe Certre of rhe Meridian be, 
and where that point will fall may be thus found. 
Sixthly, Divide the line Z N into two equal parts in F, 
_ and upon Ferec the perpendicular F D, cutting the line E 
W (extended) in D, fo(ball D be the Centre of the Mexi- 
dian of rhe place. $+ 14 " 
Seventhly,- If with'your Compaſſes you take the diſtance 
'D R, and withthat extent upon D, as a Centre, deſcribe a 
Circle, you ſhallfind that Circle exaQlly to paſs through the 
reſpedive points Zs and N, if there be no former error com- 


mitted in your work, 

Eightly, Becauſe the height of the Pole above the 
Horizon, is equal to the Latitude of the 'place;. vis. 
Nt London $1 deg. 33 min, fer off 51 deg. 33 min, up- 
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on the Menidian froms to Þ , in this manner. 

Ninthly, Lay a Ruler from W, the Weſt point of the 
Horizon, (which is alſo the Pole of the Meridian) tos and 
ie will cur the Plain in4, then ſet 51 deg. 32 min. from h to 
f. A Ruler laid from VV to f, it will cut the Meridian in Þ 
ſo is Þ the Pole of the World, diſtant from Z the Zenith, 
38 deg. 28 min. and a line drawn through P. the Po'e of 
the World, and Q. the Centre of the Phan, will be the 
Axis of the World, and (extended) will cut the Meridian 
in M the South Pole. rd 

Tenthly, The Meridian and Horizon being thus drawn, 
is is cafie to deſcribe the Equinotal, for if you conſider 
the poſition of that Circle in the Sphere it il, you know 
that.it alwayes pailes through the Eaſt and Welt points of 
the Horizon, and cutteth the Meridian at righs Ana S, it 
being in all-places g o deg. diſtant from either of the Poles. 
Wherefore, it upon V, (the Pole of the Meridian) you 
lay a Ruler to. P, the Pole of the Warld, it will cut the 
Pfiis in f, and if you ſer 9o deg. from f to g, and lay.g 
Ruler from VV to g, it will cut the Meridian in Z, ſo have 
youthree points, through which the EquinoGtial mult paſs, 
namely E A and VV, and the Centre of the EquinoGiial will 
alwaycs be in the Axis of the World,extended if need re- 
quire, To find which, you muſt. 

Bleventhly, Divide the line VV E into two cqual parts in 
G,'and from the point G, vpon the line E'V, cre& the per- 
pendicular GR, cutting the Axis of the World in K,.ſo 
(hall K, be the Centre of the EquinoRQial, wherefore, if 
upon K as 2 Centre, with thediſtance K VV, you deſcribe a 
Circle, that ſhall be che EquinoQial, and (15 your work 

* be true) ſhall paſs through the points E ZZ W : Then. for 
the dividing of the EquinoQial, | 

Twelfthly, Lay a Rulct to P, the Pole of the 1k = 

;C. 
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"CH AP. "XXV, 


How to dr aw the'Hour-lines upon & North Reclining or Inclin- 
ing Plain, Declining Eaft or Weſt, which enterſetts the Me- 


ridjap breweens the Equino#ial and the Horizon... 


[* his third and laſt Example of North Recliners De- 
clining, be of. a-North, Plain, Reclining 54-deg- and 
Declining e Weſtward 69 dep. in the Latitude of Londen, 51 
deg, 33-Quinr. V3 719 « ' 

This being the-thirg: and laſt Variery of Declining Re- 
clining Plains, I (hall be ſomgwhar the ane in rhe proje- 
ion thereof, thanylhave beentn,any' of ; che fdregolng $'not 
bur thackljis Dial, is)to be madeiin all.reſpect like Card with 
the ſame caſe) as thefarmer, Bug herein: thalliheiyatilarge 
the zaunet of. projeRtion, and how all rhe: Centres areGeo- 
metrically- found,-and'the reaſons of their, being in:fuch and 
ſuch lines, and at ſuch and ſuch diſtances. \Andialfp, 1'fhall 

reject. all rhelhaur-lined) belonginthwotherPlain upon! the 
Blaineis: of by Circu'at: hngss bn neHlich inſeans he Reader 
way Arath to-@ pare colpacht Knowledge (in . whac hath 


been heretofore in this Treatiſe delivered:: iFor fran: this 
Projeftion following, all the aforeſaid hath been deduced. 
And therefore I ſhall deſcribe the manner of the declining 
of this Dial, according to the following Propoſition, 


OO 


="Gropejnoad Dialing; | 
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PROPOSITION: 


4 ;Carclt bring iſ mideds vepraſlnts: g achelining F fone 
., Died Plains 5 ymitberenn. to plare the Moridiany/Hotizon, 
Aquinodial,"Pole, 'Zenithzi:&'c. . with: ab othetl Requiſites 

. .' belongong to ſuch a Dual, - 4ndalſ2t0 Projefifhe Mer idians 

of the Sphere it ſelf upon the Plain, aud; from thee td/ draw 

) the-Hbwr-lines upon 41+ Dialylany aetordig german true 


ſatuation.. 


Er the Circ » HS 0 B, ONS as a/Dial-p' ain-in-the 
i / Latitudeof London 51 deg. 32min; Declining from 


'the North: towards the: Welk 60 deg."da O__ 
Reclining from the-Zenith Northwatd 5.4 degy 00 min. 
Firſt, Croſs'the Circle with 'the two Diamerers:H ©, 
and'S B, cutting; eachother at Right angles in the Centre 
Q;z:/| And becauſe the Plain Reclineth ry, $2 30 ming take 
-5x/teg.:30-min-ourof your Line-of. Cho ſ6q that 
diſtance upon your Plain, from S to a, .frai Orobzatid 
frour B to c5i/Therlay a Rule? from Hro-azandit will.cut 
the Line S Bin Z, fo thall the point. Zbe the Zenith of the 


[nt Lay a Rulex/fromHro Aiwwillens line.$: B 
in þ, {o (all t Te a point in the line $ B; cr which the 
Horizori-(hall paſs: And this having : three-poiries HE O, 
you may through thena deſcribe the-blorizon, whoſe-Centic 


_ beat #z;rhe diltabee nb, — eqpi been 


the Complement of the Reclination of the plain ; namely, 
36 deg. Or Geometrically thus. - Draw the righe- 
line k O, which divide into two equal parts in #, and upon 
the point », raiſe a perpendicular » #s, extending it till it cut 
he line S B in #v, ſo ſhall zz be the Centre of the Horizontal 
Circle H& O. 
Thirdly, Lay a Ruler from H to c, it will cut the line $.B 
(being exrended/in the point N,ſ{o ſhall Nbe theNadir point, 
Fourthly, Becauſe rhe-P.ain deciines 60 deg. from the 
North Weſtward ; {er 60 deg. from B to d, and laying 2 
Ruler to Zz the Zenith, (which is alſo the Pole of the Hori- 
zon) to d, itWill cut the Horizon in 5, through which point 
the Meridian mult paſs. 8 

Fifthly, Take (always) go deg. of your Chord, and ſer 
thar diſtance from 4 to e, and laying a Ruler from Zroe, it 
will cut the Horizon in VV, the Welt point thereof, and a 
line'drawn from V/, through Q the centre of your Plain, 
will cut. the Horizon (if you extend ir, as here is done) in 
E, the Eaſt point thereof, and in ſome part of this line (x 
tended if -necd require)wi lthe Certre of the Meridian be, 
and where that point will fall may be thus found. 

Sixthly, Divide the line Z N into two equal parts in F, 
and upon F ereQ the perpendicular F D, cutting the line E 
VW (extended) in D, ſo(ball D be the Centre of the Mexi- 
dian of the place. Fo $1307 2 ek 

Seventhly,-If with'your Compaſſes you take the diſtance 
'D R, and with that extent upon D, as a Centre, deſcribe a . 
Circle, you ſhallfind that Circle exaQly to paſs through the 
reſpeQive points Z$ andN, if there be no former error com- 


mitted in work, 
Eightly, Becauſe the ight of the Pole above the 
itude of the 'place ;. viz. 


Horizon., is equal -to the 
bs London .$1 deg. 33 ming ſet off $1 deg. 38 min, up- 


on 


- 


on the Meridian froms to Þ , in this manner. 
Ninthly, Lay a Ruler from W, the Weſt point of the 


Horizon, (whichis alſo the Pole of the Meridian) to s and 
it will cur the Plain in h, then fer 51 deg. 32 min. from h to 


ſo is P the Pole of the Worlds diſtant from Z the Zenith, 
38 deg. 28 min. and a line drawn through P. the Po'e of 
the World, and Q. the Centre of the Phin, will be the 
Axis of the World, and (extended) will cut the Meridian 
in M che South Pole. Si 7 
Tenthly, The Meridian and Horizon being thus drawn, 
is is caſie to deſcribe the Equinodial, for if you conſider 
the poſition of that Circle in the Sphere it ſelf, you know 
that. it alwayes paſſes cog the Eaſt and Welt points of 
the Horizon, and cutteth the Meridian at righs gles, it 
being in all-places g o deg..diſtant from either of the Poles. 
Wherefore, it upon VV, (the Pole of the Meridian) you 
lay a Ruler to. P, the Pole of the Warld, it will cut the 
Plain in f, and if you ſet 90 deg, from f to g, and lay.a 
Ruler from VW to g, it will cut the Meridian in Z, ſo have 


outhree points, through which the EquinoQial mult paſs, . 
E d oQial wit 


namely E A and VV, and the Centre of the Equin wW 
alwaycs be in the Axis of the World,extended if need re. 
quire. To find which, you muſt - 

Blewenthly, Divide the line VV E into two <qual parts in 
G, and from the point G, vpon the line E W, cre& the pets 
pendicular GR, cutting the Axis of the World in K, ſo 
ſhall K, be the Centre of the EquinoRial, wherefore,, if 


ircle, that ſhall be che EquinoQial, and (15 your work 

* be true) (ball paſs chrough the points E AZ W : Then. for 
the dividing of the Equinoctal, 
Twelfthly, Lay a Ruler to P, the Pole of the Workd, 
ls (whit 


f. ARuler laid from W to f, it will cut the Meridian in Þ | 


upon K as 2 Centre, with chediſtance K VV, you deſcribe a -z 
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(which is alſo the Pole of rhe EquinoRtal) to Z, the- inters 
[eQion'of the Meridian and EquinoRtial, and it will cur the 
Plain in the'poiat T2 at which point yo muſt begin to di> 
vide the Citcle repreſenting your Reclining declining Plain, 
into .24 qual partsat the points © © Ay &c. This done, 
lay the Ruler to the poine P; and every of the 24 equal 
patts © © ©,.and' you ſhall find it to cut the Fquinodtial 
Circle in the points x x x x, &c, dividing that Circle into 
2x Uncqual parts,through which unequal parts, and the two 
Poles of the World P and M, mult all rhe totit-citcles paſs 
'For the deſcribing whereof you'mwſt 
* Thirteentbly, Divide the line P M into rwo equal parts it 
the point L, [or, fromthe point D, the Cenrre'of 'the'Mes 
Tidiao, let fall a Perpendicular upon rhe Axis of' the VV old, 
which-will fall in che ſame point Lz] and through the point 
E draw an infinite tight-line at right-2ngles to P M, ' name- 
Iy theline CT, for in that line will the Centres of all the 
hour-circles be found, and the manner how to find them, is 
thus (one way) to be effeted, ore! 
' Foutteenthly Upon, the point P.as a Centre, ar the di- 
ſtance Þ Lz [or toany other radins of a line of Chords] de- 
ſcribe the ſemicircle X L V, and divide it into 12 equal 
parts at the points -- -, &c, beginning your diviſion ar the 
point J,. which is, where the Ruler being laid from Pro D 
the Centre of the Meridian) cut this laft drawn Circle. 
hen laying a Rulcr from P, upon each of gheſe diviſions, 
you ſhall find it tocutthe line CT inthe points 15, 30, 45, 
60. on ether ſige of the point D. And here note, rhat 
15 is the Centre of the firſt houts diſtance from rhe Meridi- 
an on either {ide thereof, 3o the Centre of the ſecond; and 
45 of the thirThours diſtance, from the Meridian; &c, ' 
Fifteenthly, If you plate one foot of your Compaſſes 
upon 15, and extend the other to P, the Pole of the World, 
7 and 


EASY of I ak 
] wo 


1nd with that diſtance deſcribe a Circle, that Circle ſhall 
be che firſt hour from the Meridian, and. (if your, work be 
true) (hall paſt through M the South Pole, and alſo through 
6 9, therwo firſt unequal divifjons of the Equinodial Cirele, 
and ſo all the reſt. | 7 ang 
Laftly, If from Q the Centre of your Plain, andthe re- 
ſpeive points where the hour-circles cyt; the Plain, you 
draw ſtraight-line, thole (hall Þe the'true hour-lines proper 
for ſuch a Declination and Reclination, as you formed your 
Projection for. 


Now the Requiſites belonging to this, and, the like Declining 
Rechning Plains are | 


' 


dep, min E 


1. The height of the Pole above), 1 | 
the Plain, , < K 54.43 
2.. The di the: Meridi 6 Mee 1. 
OE TO EY 
from the Meridian. Y .. FA * YO Xt 


3+ The diſtance of - the Subſtile -{enred | 


4+, The -angle: berween the gwo\... 
. Meridiap. - il 2 1 $335: 


_ All which may be meaſured 'upon the Projection; ant ſo 
their quantities found. As, x3 rs 991 
1, To find Þ A, Lay a Ruler from Þ to w, wherethe E= 
-qQuinoGtialand the Plain do;interſeR, and'theRuler will 
cur-the; Plain on the other fide ar #10 A'x meaſured: 
upon the Line of Chords, will be 54 deg. 43 min! the 
height of the Pole above the plain, [or Þ Q_ meaſured 
upon a line of half Tangents, will contain 35 deg. 17 


-min.] the complement thereof, 
2, To 


EvR'ib1 47 
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2. To find Hr, the arch Hr, meaſured upon the Line of 
| Chords, will give 53-deg. 31 min. the diſtance of the 
/ Meridian from the Horizon. 
\ 3. Tofindt A, the ArchT A meaſured vpon the Line of 
Chords, will give 56 deg. 41 min, the diſtance of the 
Subſtile from the Meridian. 
4- To find PRQ, Lay a Ruler to P the Pole of the 
World, and &, the interſeQion of the Meridian and 
the EquinoQiial,7and it will cut rhe Plain in g, the arch 
v9 B, meaſured upon the line of Chords, will be found 
- rocontain 6I deg. 47 min, which is the Angle berween 
- -* thetwo Meridians. | 
Thus have you in this Scheme deliveted the erue and ge- 
Ti nuine way of Delineating of Sun-dia's deduced from | 
7 40 Sphere it ſelf, by which the Reaſon of all. char hath been be- 
B24; foredcliveredis rendred obvious, and ſufficiently demon- 
1: Rtrarive for this place. But here you ſee, that the Centres 
; ſy of. the Meridians or Hour-circles fall out to be very remote, 
$8: andrhar there will be required a large Tangent-line for their 
9% deſcription, which will (forthe part) run out very far, 
$1:3:425+-  - and ſometimes almoſt to an infinite excurſion. I therefore 
£94422: choſe rather ro ſhew how the hour-lines might be drawn 
2:1:  withouthaving any regard to this Tangent-line, or without 
© 2648 eQing of the hour-lines upon the Circular-plain, and 
| before delivered are far more apr for pra- 
BE: - Ricethan this, this be more ſatisfaQory to the in- 
2. quifitive Reader, who will not be ſatisfied only with the 
$3.4. doing, but off the underſtanding as well of what hedoes, 
=  anditisforthe ſatisfaRion of fuch that I have here' added 
_— this Propoſition, - , 
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CH AP. XXVIL 


Cazce Bus gl alin Plains, both dire and Decliurrg. 


F Reclining Plains there are but two ſorts, as hath-been 28 
before in{tanced, and thole 'are eircher Duref of Dee -. 
clining, The Dire&t are thoſe Reclening Plains,” which do- 
direaly behold the Baſt, Wejl North, or Soxth paints of the. 
Horizon. And the He are thoſe which (beſides their 
Reclination from. the Lenith) do pL ewook rhe fore- 


ks þ \ I F, : 7" a 
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Third &called YJSouth 
Fourth orth 


I alſo before intimated, and gave. exauples, AD 
ret Recliners, there were three ſorts, viz. © 
... Such as Reclining from the Zenith, do behald Fi 
the due Ex, or due We#t points of ie ern and 
this ſort there is only one kind, and; no variety i 
3. South 3. of oh, of yi three Vari 
And 3» flerth as hee ho tp 


mentioned Cardinal points, as ge 
(1.) The South and the Weft, —-—\- 
(2,) The North and the mo | i ' 
(3.) The South and the Ex, | | 8 
Or (4.) The North and the Ef. De 8 
Firſt + ]- 
Secondglort are North vs declining Welt *. &- 


$ dec eclining Eaſt 


Plains ; of all which have given Ex- 
amples, and ir may be now expedted rhat I (hou!d do the 
like for the Inclining Plains oppoſite to them, of which 
| thereare alfo as many Varietics, but ſeeing rhat the making 
: of the Reclining Dial, whither Dire& or Declining , dot 
alſo make the Inclining Dial, whither Dire& or Declinin 

oppoſite thereunto, I (hall {ave the labour, and pethios ws. 
to the ingenious Reader ſome few Rules, by which he ſhall 
. eaſily frame the Inclining Dial out of the Recliner. And 


Reclining Declining 


I. Of North and South _ . 
— _ will take for 
A om TL OE AO F Example a South 
| Plain Reclining 55 
deg. which ts the 
third Varicty of 
{ South Recliners,and 
} 1 would from that 
deduce the hour. 
lines proper for a 
North Plain Inclin- 
ing as much, w1z. 
55 deg. And it is 
wy affeted; For, 

If you draw the 
hour-lines of the 
South Recliner 6 A 
\ B 6, and rhe Stike 
| thereof allo, quite. 

WWE through the Centre 
ILY | Q> totheoppofite, , 
noo Part of the Plain, 
6 CD#dferthe 
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ſame nambersto the hours on the right-hand in the Recliner, 


and the contrary as the Figure-clearly demonſtrates ; And 
let the Axis in the-North Incliner, point downwards to the 
South Pole, As the Axis in the South Recliner doth up- 
wards to the North Pole, and your Dial is- finiſhed. Or 
you may effec this work by pricking off the hour-lines 
- through the hy ang turning it upſide down; and that 

will effe& che ſame thing, only changing of the names of 
the. hours. ; Or again, If you turn the South Reclinu 

Plain s-A B 6 about, upon the Centre Q , till che.line AR 
come vo be in the place of C D, then will the hours, ſtile 
and all, be truly named and poſited 3 and the very South Re- 
cliner will now become the North Incliner without any ab 
eeration, ES, 


IT. Of Eait and Weſt Ticliners. 


There is little difference in drawing of the Eaſt or Welt 
Inclining Dials, from the Reclining Dials oppolice to them, 
then there was of drawing of rhe North Incliner before, 
from the,SouthRecliner, For, | 

In the Example of the Eaſt'and Weſt Reclining and In- 
clining Dial, before going Chapter 10. The Dial as it 
there ſtands repreſents an Eaſt or Weſt Reclining Plain. 
Bur if you turn the Dial about upon the Centre Q, till the 
 Ietter N come'to be in the place of the letter $, inthat fi- 
fron will the ſame Dial repreſent both an Eaſt an Welk 

ial Inclining 3$ ROE an Eaſt or Welt Re» 
Clining as much. The Subltike, Stile, Meridian, and the reſt 
of the Hour-lines retaining the ſame 


names or dehominatt- 
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I 11, Of North or South Declining Incliving Plai:.s, 


Of North and South Reclining Declining Plains, there 
were fix Varicties, Examples of each have been largely given. 
There are as many of. North and Sonth Incliners, bur fooing 
they may be ſoea(ily deduced out of their oppoſite Recli- 
ners, I ſhall forbear giving Examples, and the way is nor 
much differing from the Rules before given for Direct Re. 
clining and Inclining Plains. For ſeeing the Reclination is 
alike proper to each, and the Deflexton of the Subſtile 
from the Meridian in the Declinations do ſo direQty agree, 
they.may-both be reduced to one and the ſame Dial as the 
other were, j 

Thus, if any Rec'ining Dial be {o inverted, that the up- 
per part thereof, become the neithery and after this inverſion 
the right-fide of the Recliner, become the left-{ide of the 
Incliner, and the- contrary, the Inclining Dial having the 
fame Detlination, ſhall be framed out of. the Recliner, and 
the contrary, Qaly the Denominarions ofthe Hours muſt 
be changed. For the forenoon Hours inthe Recliner, will 
be the afternoon Hours in the Incliner, and the afternoon 
Hours of the upper Dial, the forenoon Hours of the nei- 
ther. | T0 27571 


CHAP, XXVILL 


A general. Rule to-know which Pole, whether the North or the 
- South, us to be elevated over any Plan,” uinila 


He Stile of every Dial reſpeQeth (or Wye "__ 
rallel with) the Axis of the World » and pang! 
= 


T 


eth upwards or downwards, to one of the 


OY 


= Or mmm. ou ——_ 


658 tas Dire om DE 

* ro ſeek, whether it be the North or runs Fole 9s 
muſt be elevated ; wherefore to avoid any miſtake, and to 

«inform __ which Pole is to be elevated, - Obſerve this ge- 
neral R ©, 


Upon all Upright Plains, 6Southy - @ South h 
whether Direc or De-3 Cl hes Pole, 
clining, upon the North North 


Upon all Eaſt NN. le, 
d Weſt Ot 
an Incliners South 


North Recliners>whither INorth 
Upon a3 CDire or Cook 
South Incliners Declining South 
: Nliners <ydither | i th R Zenith ; South .- : 
n , k 
- F $o De- Gan 45 *$©Nadir Pole, Northp4Pole 
North 13-S_lining Ye the 
cliners - Horizon South -* 


* This Rule _ duly obſerved, there will be no difficulty 
to find which Pole is Cleyared, 


i. The Endofthe Firſt Part. 
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ARITHMETICALLY, 


By the CANONS, 'or TABLES of Artificial 
Sines and T angemts- 


PART: I|, _- ; 


The Argument. 


Hereas the Geometrical delineating; 0fm8e [ 
kagof Swn-dials, may be rejeed 
perfermaneR. 


V/ y ſome, 
V a more accurate of the 


fame required by others 1 thought! geod 't6: make this 
Treatiſe the more compleat, (which for 8 Geometrical way 


is already perfatenough) to add the —— 
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Proportions, by which the ſeveral Xequiſites in all Plazns may 
be Arithmeticalh attained, by help'of the Canons or Table 
of Aririficial Srnes and Tapgents (then by which there can be 
aorexacer ways) Vhich- T ables are already ineyery-mang . 
hands, and the general uſe of them no leſs common : 
Wherefore I ſhall, ſay nathing of that in this place, bur 
proceed to the finding of the forcihentioned Requiſitesy as 
followeth. Ang. 2 y | 
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. Of (Fert;cal or) Horizontal Plains. 


N theſe Plains there is nothing required but the Height of 
the Pole above the Plain, which, in all Places» is equal to 
the Latitude of the Plate; for which the Dial is to be made, 


SECT, 1L 
Of North and South EreR DireR Plains. 


TN theſe Plains alſo there is nothing required but the 
height of the Pole above the Plain, which in all Places is 
equal tro the Complement of the Latitude of the Place, * 
herefore, SubſtraR the Latitude of the Place, for which 
your Dial is to be made from 90 deg. and the Remainder is 
the height of the Pole above the} South or North Erc& 


Dire Plain : - 
From 01 7 
SubſtraR. Latieade 


6 © a+ * 

3 , 4 
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- "Which ts theheiblit bf the Pole -Bove i D FH <North 
or South Plain, in the rude of 51 dey. 3 3 inin, : | 
SECT, THI. 


-Of North axd South E ref Declining Plarns, 


Ur in Erca Declining Plains, (befides the Latinide of 
the Place, and the Declination of the Plain) ehree 
things arc requiſite to be'found; before you draw che;Dial, 
and they arc, 
1. The height of the Stile (or Pile) abows the Plain, 
2. The diſtance of the Subſiile from the Meridian. 
3. The Plains differ#nce of- Lorgitude, 

Example, In the Declining Plain in Chap. 8. whoſe 
Declination was #4 deg. 20, min. in the Latitude 
of 51 deg, 32 min. 

1, For the herght of the Pole above the Plain. 
As the Radius yo deg. 
Is to the Co-fine of the Latitnde 58 deg, 
23 thin. 
So is the Co-fine of the Declination. 


Tothe Sine of 4 deg. ; 3 min. Ig. 73427 
Which 34 bs 33 min. Is the height of the Pole a- 


bovet 
2, For ramp of the Subſtile from the Meridian. 


As the Sine of..96 10.9900000 
Is ta the Sineof theDleins Declination F _ 
9.616059 , 


Ci nn of LEW #438 a DL nantact 
To the Tangent of 18 deg. 10min. 19.516145 
_— __ ; = Which 


S 


I 
on . .« 
- 


Which 18 deg. ro.win, is the diſtance of the Subſtile 
fromthe Meridian... - 
2. For the Plains difference of Longitude. 
As the Co-fine of the Latitude 389.28 m, 9.793831 


130 


Is to the Radins go deg. | 19.000006: 
So is the Sine of the diſtaace of the Subſtile 
from the Merid.. 18: deg, 19 min. 19.493851 
To the Sine of 3o.deg. Oo min. 9.6699201 
Which 3o deg. oo min. is the Plains difference- of 
Longitude. | 


CaCTR I 


Of South Diref Reclining Plains, 


TN theſe Plains,.(the Latitude of the Place, and the Re- 

clination of the Plain being given) there is ahly requi- 

red The Height of the Pole above the Plain: In which there 

are two Caſcs,in-both which you may find the Stiles height, 
as followeth. +34 wa 

x. If the Reclination of the Plain, be leſs than the Com- 

plement of the Latitude, Subſtract the Reclination'our 

© " of rhe Complement of the Latitude, and the remain- 

er will be the height of the Pole or Stile above the Re- 

clining Plain.. But - 

2, If the Reclination of the Plain be more than the 

| Complement of the Laticude, Subſtra& the Comple- 

ment of the Latitude from the Reclination, and the 

I@ - ſhall be the Elevation of the Pole above the 

t.. 


F PI - , 
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. | Fa. 4 "i, "iP - 
Aritbnet ira Dialing; 


Latieude 51 deg.'32 min, Comple.. 


1. Cafe cclination, 
Heigtic-of the Pole above the Plain 


Reclination ' , 02. 23 
Coy 51 deg. 32min, Comp. "88" as 
Height of the Pole above the Plain, 27 54 
SECT, V. 
HE. North Dire8 Reclining Plains. | 


N theſe Plains alſo (the Laticade and Reclination being 
given) there is only required The Hezrght of the Pole above 
the Plain, 
To find this: | 
Add the Complement of the ie Ladirade to ks Reclinatis 
on, and the CR of them is the height of the Pole —_ 


the Reclining Plain, 
+//+4/ .-+: qlbg, min; 
Lakake 51 deg. 3 2 min, n. Compl. ? 0082321 .| 3 hoe 
Reclinarion | 29: 
Height of thePole above the Plain; 6s - 40 


Bur if-rhis ſumim exceed 'g0- deg; then SubſtraQt it from: 
136: deg-and the remainer (tall-be- the _ of the Pole 


above e Plain, 


; « min. 

Laticude 5t-deg..3 2 mit. Complement. £ 4 28 
Reclinatton. 14 Jo. a 
"IN ſlut, 109 10 

Which SubſtraQ from. i80 oo. 

There reanaitis 70. 50. 
\\ hich 70 deg. 5p min. .is:the. height of the Role abaye 


the Plain, PT 
s:B CT. VL 
Of Eaft and Weſt Diref Reclining Plains, 


"N Eaſt-and Welt Reclining Plains (the Latitude of the 
. Place, . and Reclination being given) there are required - 
the ſame three things as in North andSouth Erect Decliners, . 
namely, | 
1: The height of the Pole (or Stile) above the Plain, 
2; The diſtance of the Subſtile from the-HMeriazan.. 
3 The Plains mms huge. 

Example, Of the Eaſt or Welt Reclining Plan Pace T.. 

Chap. 10: whoſe-Reclination was 3 5 deg, 00 min... 


- and Latitude 51 deg, 32 min. 38 : 
I. For the height of- the Pole b Stile) abooe the Plain, || 
As the Radius.go. deg. . | 10,00000 


——_—_ —_——_—_ 


Is to the.Sine of the.Laticude yt deg32 min,” 9.39347- 


Sa.is the Sine of the:Reclipation 35 deg... 8 
To theSire of 26 deg, 41 miti- x9.65206 
Which 26 deg. 41 min, is the height of the Pole above. 


_ the Reclining Plain, . | 
© S03196.: © 2» For: 


 Ariehivatrical Dieliug; _ 
2. For the diftance of the Subſile from the A. 
ius 90 deg. £0,90000, 


Ax the Radi 


Is to the Taacege of theLatituds $1:d; 32.m, 009997 
Sais the Co-ſine of che. Reclination 35 deg, 29.91 336 


To the Tangent of 45 deg. $2 min Io 01327 
Ven LASES- 52 min.incho Sabliles diane from: 


3. For the Plains difference of Lo 
As the Sine of Cy fu arr, 32 min. 9.89374: 


Is = the —_—_ Ars ol 10;00000- 
S>. is the Sine e diftanee: | 
from the. Meridian 45 deg, 52 min, x i985 595 
To the Sine of 66- deg. 27 min, 9.96221 
Which 66 deg. 27 min. is the Plains difference of Lon-- 


"IS: 
SECT, VIE 


Of South ad North Declining Reclining Pleas," 
Plains: m——_—_ (beſides the Latixude of: 


\ the Place, 


eclination and echinnriga A ; Plain; - 

which axe for themaſt parr given) there mylkfoqe gs be. 

found before you can draw the Dial, az... 
I, Thediftance of the Meridian and Horizon, 


2. The beeght of the Pole op Stile. 
3. The diFance of the Subſtile from —— 


Py The Plains difference of Zongitade 


Chap. 22. 
©.» I» In South Decliners Reclining, : 


" I. For the arſlance of the Meridian from the Harizone 
As tlie Radius 90 deg.'r 10,0000 0 
Is to the Sine of rhe Reclination 55 Gy | 9.91336 
So is the Tangent of the Declinarion: 3o deg. 9.76144 


Tothe Tangent of 25 deg. 19 min. . . 19.67480 
Which* 25- deg. 19 min. being taken from go deg, 
leaves 64 deg, 41 min. the diftance'of the Meridian 
- fromittiCHorizon, 0 

2, For the htight of the Pole (or Stile) above the Plain, 

-, © + © This will require two Operations, Ted 

I, As the Radius 9$0deg, _ _ I0,90008 


6 — — 
—— 


Is 


| Tsto the Sine of the diſtance of the Me >' :' -” © pr 
ridian from the Horizon 64.d.4tm,. $- - 9:95%75 


$o is the Co-ſine of the Reclination 35 deg, © 9.75859 


To the Sine of 31:deg. 14mip. © © © , | 1998 
Which 31 deg. 14 min, bcing leſs than the Lanes -H 
deg. 33 min. Subſtratt ir | as from, and there will 
remain 20 degs r8 min. Th 
Then lay a2ain,. 5 
2. As the Sine of the diſtance of the Me- 
ridian from the Horizon 64 deg. 4t m. C | $-95015 
Is to the Sine of the Arch laſt found. 20d:18 m. 9.5402 5 
So is the Co-ſine of the Declination 60 deg, 9.93753 


' 19.47778 

To the Sine of 19, deg,2 5 min.. 9.52163 

Which 19: deg. 25 min. is the hejght of the Pole or 
Stile above = Plain. ' SI 200Þ bake Bat 


Note tharif the Arch found at the firſt of theſe Operati- 
ons be equal to the Laritude of the Place (as there ir 
was lefſer, viz, but 31 deg. 14 min.) then the Recſin» 
ing Plain had been an Equinodtial Decliner, and muſt 
be made as by the precepts delivered in the 20» Chap, 

+ of rhefirſt Parr, | 

- 3. For the diſtance if the Subſtile and Meridian.” 
As the Co-tangent of the Declination 60 deg. 10.23$56 

Is tothe Sine firſt found in the laſt pro-T 

portion, wiz. 31 deg; 14min. $ oy #:74477 

$6 is the Tangent of rhe height of the Pole ,, '_- 9.54714 
above the Plain, 19 deg. 25 mun, 5 Cn 

| 19.26191 


To theSineof 6deg. 2 min, | 9.02335 
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Which 6d 


4. For the Plains difference of Kongitade. 
| Pg Sine of -che difference of the Arch 


. 2 (chit. in the diſtance-of the Subſile 
fromthe Meridian. 


firt-found , and-the Latirude of the 
Place, wiz. 20 deg. 18 min. 
Is to the Radius 90 deg. - $0.00000 


'So-is the Sine of the Subltiles diſtart: : 
from the Meridian 6 deg- 2 min. 7 Ty 335 
To the Sine of 17 deg 38 min. 9.43320 


Which t7 deg: 38 min. is the Phins difference of 
Longitude. 


II. In North Decliners Reclining. 


In all theſe Plains (as well as in South Recliners) four 
things 'maſt 'be found (beſides the Latitude of the Place, 
and .the Reclination -of the Plain , which are commonly 
given) before:the Dial canbe drawn, and thoſe are the ſame 
as in South Recliners viz. 

I, Thr aliftance'of the Meridian from the Horizon. 

2. The herght of the Pole or Stile above the Plain. 

3- The diflance of the Snbſtile from the Meridian. 

4- The Plains difference of Longitude. Rap 

All theſe may be found by the following Canons or 
a And for an Example, I fhall make uſe-of 
= orth nor Declining 4 goa Go < . and 

. » Reclining 54 deg; as in the. laſt Exampleof North 


1. Fs 
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T, For the diftance of | the Wirrightes fr the Horizon, 
As the Radius 90 deg } 39D « ' 1+ | [38.00000 


Is to the Sine of the Reclination 54 xn 9. 90795 
Sois the Tangent of the Declination -p.A - 20.23856 


Tothe Tangent of 54 deg. '29 min... , 10o,1465r 
Which 54 deg. 29 min, OG taken from 9© deg. 
leaves 35 deg. 31 min that is the diſtance of 
the Meridian from the Horizon, 
2. For the height of the Pole (or Stile) abowe the Plain, 
This alſo will require two. Opergriops. + . ; . 
1, As the Sine of the Declination 60 a 9-93753 
Is tothe Radius 90 deg. , . 10.06000 
So is.the Co-ſine of the:diſtance of the nw. $ iL91059 
ridian from the Horizon 546.39 mb..,S + 
To he Sine of 70 deg. 2 min. / 6-489" 
To this-70 deg. 3 min. add the Comp AS -20 of the 
Latitude, 38 deg. 28 min, the ſum will be 10$ deg. 
zone, -and this Arch ( above 90 deg-/ take it 
om 180 deg. fo will there remain 71 deg 3o min. 
2. As theSi Sine of the Arch firſt found 70 d..2 Mm. £ 97306 


eames. ad — i — 


Is to the Sine of the Reclination 54d. om. 9.90796 
Sol is p—o—_ of rhe Arch laſt T 71d, 30M. 9-07695 


NE or A 19-kggr 

\ Tote fneof 6; 43 miy 9.91135 

.. Which LHGIe SN 43 mig..is the height f the Pole or 
_. Stile above tb 2mm 5h 
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Notes That if the Arch firſt found, wiz. 70 deg. 2 mi, 
had been juſt 9 o deg. the Plain then had been a Po. 
lar- declining Plain, the Subſtile and the hour of ſix 
being the ſame, and mult be made by the Precepts 
delivered in Chapter. -. 
3. For the diſlance of the Subſlile and Meridian, 
As the Tangent of the Reclination 5 4 deg. 10.1387 


ttt £0.20 i 


A— 
—_— 


Is td the Sine of the Arch firft I I 
Viz, 54 deg. 29 min. | 9-91039 
So is the Tangent of the wh 4a the: , To.lzoul 
Pole abovethe Plain 54 d. 43 min. $; _ 
. 10> 20:96080 
To the Sine of 56 deg. 43 min. » | 9.92206 
Which 56 deg. 42 min. or rather the Complement 


thereof to 130 deg. 418, t33 dep. 18 min, -is the 
diſtance of -the' abltile from the Meridian, accord- 
ing as you pleaſe to account it,cither from the North 
-6r from the South. -! 414,772 05 0 0? 
4. For the Plains difſerrace of Longitude. © 
As the Sine of the height of the Pole abov \18 
the Plain 54 deg. 43 min. | Hes. 


Cr = _— 


Is to the Tanvent-of the diftanes of he | $1 © 8” 
Subſtile and Meridian 56 deg, 42m. F — 22-232 51 
$0 is the Radius 96 deg, TROL 
To the Tangent of 61 deg. 48 min. 10.27067 


+ Which 61 deg, 48min, is the Plains differcnce of Lon- 
F gitrude counted from the North, or-the Coobple- 
- ment thereof t o 186 dep, wiz.418 dep. 12 win. is 

the ſame difſcrence of Longitude ccunted from the 

.» South, 
SECT, 
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SECT. VIIL 
Of the Hour Difiances wpon the Plains; 


Itherto you have in a general, plain, and cafie method 
(and of all others the molt exaR) delivered, the man- 
nerhow to calculate the requi/ites belonging to all ſorts of 
Plains , whicher Dire8, Reclining , Declining, or both. Ir 
relteth now, to find the true hour diſtances one from ano- 
ther upon any of theſe Plains, and for that (for all Dials 
which have Centres) there is only one general 4nalogy or 
Propertion, and that is:this. Having found the Plains dife- 

repce of Longitade ; (ay, | 

As theRadivs, 'or Sine of 90 &y. 

Is to the Sine of the height of the Pole or Stile above 


the Plain. 
of each hours diſtance (upon the Equi- 


- So is the Ta 
noRial) from the Subſtile, ' * * | 
Tothe Tangent of the ſame hours diſtance upon the 

Phin, counted from the Subſtile. | 
Now, (becauſe por nf do more confirm the fancy than 
barely Precepts) I ſhall by Prefident or Example make plain 
all thar harh hitherto been delivere$ and one ſhall ſerve in- 
ſteed of many, and that (hall be in an Upright or Erea De- 
clining Plain, (which of all Dials are the moſt common and 
uſeful.) Suppoſe therefore, | 


In Latitude 52 deg, 4% min. an Ere8 Plain beholding the 
South, to decline W-fward 2 4 degrees. 


T 2 | The 
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The Arithmetical Calculation: 


By the Rules delivered in the II. SeHox of theſe Pre. 
eepis, you (tall find, 57 373 | 
I. 1he height of the Pole (or Stale) above the Plain, to le 
323 dep... 38min... .. - 
2. lhe yt of the Subſiile from the Meridian to be 17 
dcg. 14 main. And fox 7 
3, The Plaiz.s difference of. Longitude to be 2.9. deg..15 min. 
Theſe Kequ1ſites being thus arrained, the next thing is.to 
find the, hour diſtances upon;the Plain, which may be done 
Ey the laſt foregoing Analogy nt 
Bur firſt, you are to conſider the quantity of the;Plains 
difference of Longitude, which here, . in this, Example, is 
found to be 29 deg. 15 min. And (becauſeevery hours di- 
ſtanceupon the EquinoQtal is 15 deg. diſtance from the Snb- 
ſite, ſo 2 hours is 3o deg. diſtance, ayd, 3, hours is 45 deg. 
diltance : This Plaing difference of | Longitude being above 
x5 deg.) which is one tours diſtance) and leſs than 30 deg, 
(which is two hours diſtance) the Subſtile (the Plain de- 
clining Weſterly) maſt needs fall, terween the honrs of 1 
and 2. Wherefore, Subſtra 15, deg.(1 hours diſtance) 
from 29 deg. 15 min. and there will,remain 14:deg, 15 min. 
the EquinoRial diſtance of 1 a clock from the Subſtile.Alfo 
from 30 deg, (which is 2 hours diſtance) Subſtra 2g deg. 
15 m. and the remainer willbe co deg. 15 min. for the Equi- 
noRial. diſtance. af. 2. a clock from the. Subſtile. . Having: 
found the EquinoCQial diſtances af the two next heur-lincs 
on cither fide of the Subſtite (as of 1 and 2) the reſt are ea- 
fily found by the continualaddition of 15 deg. and ſois the 
Calumn of the EquinoQiial Giſtances in the filonin Table 
made. Being thus prepared, the true hovr diſtances from the 


Subſtile 
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Subſtile upon the Plain may eaſily be attained by the fore- 
going Analogj, I will inſtance in one hours diſtance for all, 
and give you the reſt in a Table ; As, "4 


Let it be required to find the diſtance of one a Clock upon the 
Plain from the SubRile, Say, 


As the Sine of 90 deg, | I 000000 
Is tothe Sine of the height of the Stile," Z ; 
33 deg.38 min. | 917434) 
So is the Tangent of the EquinoQual diſtance 

of one a clock, w4z, 14 deg, 15 min. / 6 9.40478 
To the Tangentof 8 deg. © min. 19.14919 
Which Is 0 min, 1s the diſtance of the one a 
clock hour-line upon the Plain from the Subſtile. 


.: And inthe ſamemanner may you find thediſtance of 
-, . 2aclockto.beo deg, 25 min. 'Of 3 aclock 8-deg- 
53 min,({Of 4-2 clock 18;deg. 14 min. and-ſo the 
reſt, as in the following Table, for every whole hour: 

And if you defire halts and quarters of hours, you 

muſt infer them in the Column. of -Equinodtial di- 
ſtances; allowing 7 deg. 30 min. forhalf an hour. 
and 3 deg. 45 min. for a quarter, and ſo 15 deg. for: 
' 2 whole hour. | 


r 4.5 IEF * ? / +. hap 
| vince" 


[Hours EquinoQ/al True hour 
G4” : | diſtances _ diſtances (. 


Thus have you the Arithmetical Calculation of the 
whole Dial, it remains now to ſhew how theſe hour-lines 
areto be transferred from the Table to the Dial plain,which 
ts to be done as followeth. 


The Geometrical Projeftion. 


Fir, (Upon your Dial-plain) draw an horizontal-line 
A B, and perpendicular thercunto another line C D, for the 
Meridian and hour-line of 23. 

Secondly, Take 60.deg. out of your line of Chords, and 
ſetting one foot in C with the other deſcribe the Semicir- 
cleE F G. 

Thirdly, Becauſe the diſtance of the Subſtile from the 
Meridian was found to be 17 deg 14 min. take 17 deg. 14 

Mine. 


-- a* E - 


South declining Weſt 2.4 degrees, 
Latitude 52 deg. 40mm. 
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min. from your linc of Chords, and ſer them 5 the See 
micircle from F to H, and draw the line C H tor the Sub- 
ſtile. | Fs 
Fourthly, The height of the Stile being 33deg.-38 min. 
{ct that diftanice upon the Semicircle from H.co K3 and draw- 


the line C K for the Stile. 
Fifthly, (Having recourſe to your Table) take 88 deg. 39: 


min. out of your line of Chords, and ſet them upon the 
Semicircle frofii Fl a $,4nd draws che line &'8; for the hour 
line of 6 of rhe clock. s 


Aritbinical Dialling: 
NT ORR 


t? | | {C9 
57 to} 
_y and ſet che]1 1 Fy 
34 lame upon | 12 > 
o |the ceml- [ js x |. 
| 35 >circle Up=< 2 rhe 3 Ree "4 22 
Chordwrake 53]on .che 3 |. |C 3 |tL 
138 14|Plain,from [4 —"IC' 4 |F 
1:9 37] 9, ro 5s 4 /JC 5 1*. 
144 4 cy. | a) 


65 32 | 47 TG 7 
Thus is your Dial-finiſhed, only the Stile, which muſt be 
ſcr to hang perpendicularly over the Subſtile, making an An- 
lc ar the Centre of the Plain of 33 deg. 38 min, equal to 
the height of the Stile. | 
And thus have you an abſtraQt of The nhole Art of D;alling, 
after the moſt exa and compendious way of perfor- 
.mance , others may be more expeditious , but none 
more exaR. 


The Endof the Second Part. 
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CONCLUSION 


þ willbeto little purpoſe to be thus LOR Is 30 6, Gdind 


of the true Poſitions of the Meridian Sttle, Subſtiie, 
anJ Hour diſtances in all Plains, as in the foregoing 
precepts is delivered, unleſs alſo we be as ſcvere or ſtrict i 
finding of the Stile orPoſition of the Plain, upon which,the 
Diat:s to/be made. For, whar+will ego make 'the 
Dial erue, and place ir in-a wrong poſition. You are in'the 
Geometrical part of this Book taught how to find the De- 
clination of any Plain, and for-the finding of it, to attain 
ro the true Azinuth of the Sun is the chick” ingredient, and 
how to perform that Geomerrically is there taught two 
ways. Bur that the like exaCneſs may be in the performance 
of this alſo, I ſhall in this place (before end) exhibit the 
manner of finding the Sun's Azimuth at any time, and in.any 
place, by Arichmerical calculation, | 
Example, In the Latitude of 51 deg. 32 min. the Sun 
having 17 deg. 56 min. of North declination, and his 
Aldtude 35 deg. Let it be required to find his Azi- 


mu | 
Firſt, Add the Complement of the Latitude, the Com# 
plement of the Declination, avd the Complement'of rhe* 
<$uns Altitude all into one ſum, and take the half- rhereof,- 
from which half ſum Subfira&the Complement of rhe De- 
clination, and notethe difference, as here is done. / | 
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The difference between the half ama—__ 42 
the Compl. of the Declination EEE 0 


f 


Then wall the propertion be 


(1.) As theRadius go deg. 10,00000 
Is tothe Co-ſine of the Altirude 55 deg, 9.91336 
So is the Co-\ine of the Latitude 38 d. 28 m. 9.79383 
To the Sine of 30 deg. 38 mia. 19.70719 
(2.) As the Sine of zodeg, 38 min. 9.70719 
Is to theSine of the half ſumm 82 d,46 m. 9.99553 
| Soisthe Cine of the difference to d. 42 m, 9.26873 


19,265J36 


Tothis Sine 9.5580 
2 add the Radius ot Sine of 90d, he 


DR rn Eg 


The ſum is 19.55807 


> ——— 


| > The balf fumm 9.77903 

Which is the Sine of 36 deg. 5 8 min. the Complement 
whereof- is 53 deg. 2 min. and chat doubled is ro6 deg. 4 
min. which is the Suns Azimuth from the North part of the 
Meridian,which if take from 180 dep. there will remain 
73 deg» 56 min, whichis the fzimnth from the Somth, And 
thus may you find theSun'sAzimarh molt exaRty ar any time; 


EINIS. 


The ART of 


DIA LLING 
INSTRUMEN TALLY. 
Performed : wy 
By a Plain, Cheap, and Portable laſtrument, 


accommodated with Lines neceſTary for that 
purpoſe. 5 a2 97/1a44/7 Page fe: 8 
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CH AP, I, 
' A Deſcription of the Infirument. 


HE Inſtrument may moſt conveniently be made of 5% 
- MY - Braſs uponathin Plate, (the rhinner the better.) 20 
Ler it be made inthe form of 2 ri_anged 12 6 


angle, one of the ſides cohraining the Tignt-inE Fin 
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as Infirumental Dialling. 

the figure marked with A B, let be diviled as a Line of 'Na- 
tral Sines, and the other ſide noted with A C, let be divi- 
ded #53 Line of Natural Tangents, and of ſuch length that 
ir may contain 75 degrees at the leaſt of the ſame Radius 
with the Line of Sines, Let both the Sines and Tangents 
be numbered from-A by 10, 20, 30, &c. according to the 
uſual manner, the Sincs to go deg. and the Tangents to 75 
- or upwards. The devifions of both theſe lines muſt be 

aduaced cloſe to the outer edges.of the Braſs as *Protra- 
cs are uſually diyided, and .che Metal not exceeding that 
thickneſs. On the third Edge B C, is graduated a line 
of double Tangents of -any Radius, ſuch as the Line is ca- 
pable to recetyve 45 deg. on etther fide from the middlc 
thereof, from D to E 45 deg. and from D to F as many 3 
which Tangents are to be. numbred not into degrees of a 
Circle, but into degrees of Time, allowing 15 deg. to 1 
hour, 3 for 2 hours, and 45 for 3 hours, and the other in- 
termwediate parts for halves and quarters, ,and in larger In- 
Ntruments into ſmaller parts, This I ca'l the Scale of 

hours, and muſt be numbered as in the figure XII. ſtanding 
a: one end, and VI. at the other end thereof, IX. and 111. in 
the middle, and tie reſt in order, as in the figure, And 
it were not amiſs, if the.Tangent-line A C were marked at 
the degrees of Time, as well as Into degrees of the Circle, 
which will be uſeful in the yes of Eaſt, Weſt, 8nd 
EquinoQial Dials, both Dirc& and Declining. 

In ſome convenient place of the Plate you may have-one, 
two, or three lines of Chords, to ſeveral Radius's, which 
will prom the work of the firſt part of this Book, and will 
aiſo be ſerviceable in this. 642-44 

Alioir would be neceſſary that the other fide of the Plate 
were Graduated for the lines of Sines and Tangents, in all 
reſpeAs, as the forc-fide : But for the line-of hours it were - 
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ot ail s to have two or three of them of ſeveral $? 
as in praQtice you may find occaſion for, though offe will do 
all. And this maycalily and commodioully be done if the 
middle of the Plate be cut out;ahd then on al the inner edges 
of the Plare you may have ſeveral Lines of Hours, and" be- 
tween them Chords alſo. - A' Qnadrant alſo maybe pro- 
jeed upon this Inſtrument, and then tt will be ſerviceable 
to take a declination of a Pl:in ; for by it you may find the 
Azimuth. * The Inftrumenc thus fired willbey portable, 
and very exaQ and caſie in practice. For thefe laſt mentions 
ed parts 1 leave them to Diſcretion of the Arrificer, or the 
Will of the Owner, the firſt three lines being ſufficient to 
perform all the following works. This lnknig 
made, I call (in reſpe& of the figure of it) an Horolegitat 
Trigon, The uſes whereof are cxhibited in the following 
Chapters. ; J 
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CHAP, IL Fry = 

| | 3 SHINY - 
How t» draw the Hour-lines up5n all ſorts of Dire8t Plains, by - > 
help of the Horological Trigon. a W- 


cs, 

of this TRIGONAL INSTRKMENT. "And 
that I may retain herein, the like merhod as I have obſerved 
in the two foregoing Treatiſes, I (hall begin with the Dive8 
Plains firſt, and from them, proceed to the Oblique. And in 
* my proſecution hereof, 1 (hall more lightly pals over ſuch 
thirgs, as I have inthe firſt Part more parriculerly handled, 
ſo by this means the Subſequent Treatiſe will be the more 
brief, and the leſs cumbered with Precepts : And Þ{ball 
begin with fuch Plains as are Dire#,wherher Ere# or Reclin- 
he BCT, 


= 


D' maybe delineated uponal ſores of Plain Superfici 
by help 
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How to draw the Howr-lines wpon 6 Vertical, or Haort%ontal 
Plain, 4 alſo _ «ny dire North or South Plain in any 
Eatitude, whether Breft or Reclining. - 


Here is no difference iq the conſtruQtion. of theſe {eve- 
& ral forts of Dials, the height of the Pole or Stile above 
the Plain being firſt attained, which how to effect, is at 
_—_— in the firſt Part 3. and in 
the ſecond Part SeR. I; and therefore in this place will be 
eſs torecice, Wherefore letus take one Example for 


To draw the howr-lines oz aVertical or Horizontal Plarngtn the 
Latitude of 51 deg. 32 min. 


= 7 up your Plain (or upon a Sheet of Pa r) draw 
arighe-line A'B for the Meridian (or honr-line of 12) and 
1gning _y yo therein (as A) for the Centre of your 
» and through ir draw the line C A D ar right-angles, 
Secondly, the Centre of your Trigon, to the Centre 
of your Di Ar the Trae thereof may lye 
omar I2, and the line of Sines upon the line of 
Thirdy, With a Needle (or ProcraQing Pin) make 2 » 


eſnapgd che Meridian-line, againſt (the Radiys or) 45 
marke the Sine of your Stiles heiphe (in this Exary- 


ke, 
inſt 54 deg. 33-min.) as at F, and draw the line EF, 
Do tele on i erik of the din lne b mk 


& > ww A 


ing AG equal to AF, and draw the line B G. 
PFourthh, DIE te Tees BP ao{ eV. Gach of chan) 
nto two in e points g 3,4 om 
oath i Sar” Dial vircn theſe points Sand 3, draw 
cops elites which tl the hour-lines Dakar 
avs Fer Oe Gang of the reſt of the hows, 
Or. yourT to your PFs in ach 
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152 Tnfliymenal Dialing; | 
and 6 backwards or forwards (as occaſion (ball require) till 
the middle” of the line of hours, noted with the hours g 
and 3» relt juſt upon the hour-line of 9 or 3 upon your 
Plain.,—— Your line of hours lying in this Poſition, with 
your ProtraQting Pin {or Need!e) make marks upon your 


Plain, againſt every hour, half, and Quarter, as the Points 
* **, (fc, —— And from the Centre of your Dial, 
(through theſe reſpeRive Points) draw right: lines ard they 
(hall bethe true hour-lines proper to your Plain, 

Do the like on the other Me of the Meridian for the 
afternoon-hours, and your hour: lines are all drawn, except 
ttole before 6 in the morning, and after 6 at night, which 
mult be drawn through the Centre, according to the dirc- 
Ction given in Part 1, Chap. 3. Folio 37. 

It may ſeem (at firſt) ſomething difficult to enter the line 

of hours upon your 7rigon, between the hour-lines 
of 12 and 6, and ſo as the point 9 or 3 may reſt up- 
on the hour-line of 9 or 3 alſo, but knows this is no 
difficulty at all, but wonderful cafie, and ſo expedi- 
tious, x the Trigen is prepared to prick down all 
the hours, halves, and quarters, as ſoon as you could 
with your Compaſles take oneof them.out of-a Scale, 
and will give you the hour-points upon the Plain more 
exact than you can ſet them well off with the Com- 
pailes. And farther Note, that your 7r-goz lying 

in this Poſition, the line of hours on. yaur Tr:gon, wi) 
always lye Parallel to the lines E F, aM E G, if there 

- beroformer error. | ea 7 M40 

Laſtly, For the height of the Stile above the Flain(ir is 
inthisexample equal to the Latitude of the place 51 deg. 
La 


32min.) this you may ſet off by a line of Chords (as 
been ofren ſkewed before) but by the Trigen thus,v——— Lay 
the Centre of yout Trigg upon: the: point Ea;ths:lingof 
IS Pagrs: 1200: We” Sines 
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and draw the line A H for the Stile, ſo is your Dial finiſhed. 
And according to this precept nay the hour-lines upon 
all' North and South Dire8 Plains be drawn without any far- 
4 trouble, and ſo for ſuch Plains let this one precepe ſuf- 
CCe E 


'SEC-T,. II. 


How to draw the basr-lines wpon the Dire3 Eaſt Welt wpright, 


and EquinoRial Reclining Platys, by help of the Trigon. 


CY Example ſhall be of as Z4f Ec DipedBbin 
' the Latitude of-51-degy J3.amin,  VY her ——_ 


44 2 right-line A B, for the 'EquinoGial,, and in any poing 
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Sines lying upon the Meridian (or 32 a clock)- line, then 
againlt che Tangent of 5 1 deg, 33 min, make a marke as H, 
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4: Jaftrumental. Dialling. 
thereof, as -ar- C draw a right-line D CE (ar right-angles 
chereumo) for the hour-line of 6. © 
Secondly, Affign any: point in-rhe- hour-line-of 6, (pro- 
portioml-ro the of your Plain) as F for the height of 
your perpendicuhr Stile, or Gnomen, © = 
Thirdly, Lay the Trigon-to your Plain, fo that the Line 
of Sines may. lye juſt upon the hour-line of 6, and theend 
chereof at go deg. upon the point F.—— The Tr:0r ly- 
ing in this Poſition, with po Needle or protraQting Pin, 
make marks upon your. Plain, by the fide of the Tangent- 
line- uppn your Tr:gory ar every hone; half, and quarterat- 
chemarks **# *; e&& (for the Tangent-line upon the Tr:- 
on js divided into hours.and parts of time, as well as into. 


ye ym pw & ndereryent af: celeb 

 Fourthly;' Lay 4 Ruernt®. F, and everyone | Ours, 
hal's,-amd'quarrers, and where the Ruler croflerh the Equi- 
noRiaLline 'of the-Plain A B,-as arthe points © © ©, & «, 
through thoſe points. draw right-lines parallel to the hour. 
kine of &, and they ſhall be the truc hours proper for your. 


For the hours befare 6 in the morning on the Eaft Dial,. 
and after 6 ar.night on the Feſt Dial, the ſame diſtances ſer 
backwards upon the EquinoRtal-line, will give you thoſe. 
Points, as is direedin Part], Chap.s.Fol.46, 

Note, If yow-make your Dial an{werable to the bignefs.. 
of your Trigon, much of the Iabour in mgking of this. 
Dial will be ſaved : For, when you have drawn A B 
the Equinoctial, and crofled it at ripht-angles, with the 
line C DE for the hour-line of 6, —— Lay the Cen-. 
ere of the T7/g0x upon the point D, and the Tangent-. 
line of the Trigon upon the EquinoQial-line of rhe 

Plain, and ſo making marks 'at every hour, half, and 
quarrer, liges drawn through thoſc points-parallel ”w 
| the. 
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the hour-line of 6, ſhall be the truehonrs pron 7 "8 
the Plain, ——- And here Note alſo, ABR 
firſt drawn, muſt make an angle with the Horizontal. 
plain, equal to the Complement of the Laticyde of 
the place, for which the Dia! is made. | | 

What is ſaid of the Eaſt Plain, the ſame js to be under2 
ſtood of the Well, as.in-Part I,.Chap. 6. Fol. $6; ahd the 
ſame of the EquinoQial Plain alſo, only: the 6 a clockhour. 
line in theſe Plains, is the13-a clock hoursline in thoſe, as in 

Part I, Chap. 13, is fufficiently explained. 


cad, Wh 
How todran bour-lines upoy 1 , 
Weſt, by help of the Horologtcal Trigons 


Heſe are the Dials, which (of all othets) ate molt in 

SEES 

aQice © Ing of. : and. ove all 

þb more large inthi icular, for (indeed) 

on the making of theſe Dials in all Lainde, dudes 

pend denaliget a other Oblique Dials, whether Re- 

clinipg or :Inclining, as hereakrer ſhall be caught: And firſt 
cake a0: + etl 7 


Ereff\ Plain, Declining Eaft of: 


F$ECTL 


Je of ax Eve or Wprigbt Plain; detliniig from the South 
Eurad 30 dg nit ad of 514y on. 


irf; Draw a prependicular or down-right-line'A 12 B 
F Ha the Meridlin and hour-line of 1 ". making choice 
of forme convenient point Ts > A for the Centre'of 
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your Dial, draw through that point an Horizontal line M 
;Secongly, Applythe Centre of the 7 rrgon; to! che Cen- 
ere of the Nial at Az'ſo! chat rhe. line of | Sines'may lye up- 
on the line MA, and the line of Tangents upon the line A 
B: And againſt the Tangent ofthe latitude of the place 
51 deg. 33 min. make a markat B, and alſo at the Co-ſinc 
of the latitude. 51 deg; 32. min.makeanother mark at H.: 
Thirdly, Remove the Twins lying $1e.C entre thereof 
to B, and the line of Tangents upon B A, and againſt the 
Sine of- the 'Declination 30 deg; 'make a inark -as B, and 
draw the line A E for the Subſtiar-line.of the Dial: 
Faurthly, Upon the -point E, Erect a Ts 5 
tx aying 
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kying the Centre of t 


line A F for the Stile. T_—_— 
Fifthly, Laying the Centre of the Trigon:to. By and the 
line of Sines upon A B, make amark againſt the Co-tanvent 
of the latitude of the place 38 deg.-28 min. as-at D, and 
through the point D draw the line D © parallcl-to A B: 

S:xthjy, Take in your Compaſles the diſtance B E, and 
ſet it upon the line C D from C to G, and draw the line C 
Gor the hour-line of 6, quite through the Centre, as the 
line 6 A 6, 

Seventhly, Through the. point 'H; draw the line HR, pa- 
rallel to A B, cutting che hour-line of 6 inthe point 6, and 
make A 6 above the ergy to A 6 below the Centre, 
and the line A 12, equal.to E F, drawing the lines 12, 6, 
and 12. 6. which divide into two cqual- parts in the points 
9 and 3; and draw'the lines A 9,.and A 3; for the hour-lines 
of IE 32 rp > 0þ £2919TNne : 

Eiphthl,, the line of howrs upoa your Tr/909, bes 
_— hcheng bars of 6 and 12, lo tikep and Sens reſt 
upon 9: and 3 as hath been before preſcribed, and mike 
marks art the ſeveral hours, as: the -points:*#*, &c; through 
wh'c1 points, and the-Centve A, draw- che tours; and 4o-the: 
halfs, and quarters, if you pleale. # + 
- .For the line of 5 in the morning; it is drawn by extend- 
ing'the hour-line of 5 at_night through the Centre, 2nd in; 
themakingof this Dial you have made four Dials, as is de- 
clared, and largely inſiſted upon. Pare:k Chap. '8:Pag.:5 3+' 
and therefore'no-more need be ſaid' of -ivinevis place. : 

Theſe Precepts bere delivered,, areſuſhicient forthe mak- 

ing of Upright, Declining-Diais in any facteude, bur: 
moſt convetnent]y-1h: ele middle latitudes, under the: 
$ : , temperate: 
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he Trigen upon E, and the line of 
Sines upon the perpendicular, mike a mark againſt the Co- 
fine of the Plains declination. 60 deg. as at F, and dray the 
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zemperate Zones, in the Torrid and Frigid Zones there 
may fall-our ſome inconveniencies, for when the laci- 
tudeis cicher very great or very ſmall, ſuch as the'lines 
on the Trigon are not capable to' receive, there are 
other means to remedy thoſe inconventencies, which 
ſhall be cleared by the two following Propoſitions, one 
whereof ſhall ſhew how to effe& the work of this 
Chapter, when the latitude is very (mall, -the-other 
whentt is very great. , 


8:F©-7; Þ< 
PROP. L 


'Ts draw '8n Wpright Declining Dial in ſuch a latitude, where 
' the Pole hath but (mall elevation, 


Let the Example be of an Upri South Plain Declining 
Eaſtwarl 30 deg. in the 4-trayor 10 dep. MN 


JHoD_ a line A B 12 for the Meridian and hour- 
& line of 12, and make choice of a point therein for a 
Centre as A , through which draw a ine perpendicular 
_ for the Horizomal-line -of the Plain, as the line G 
Secondly, Lay the Centre of'the Trigon to the Centre of 
the Dial, and the Tangentd4ine there pas the line A B 
12, Andagainft ts Radins of rhe line of Sines, 
make a mark as C, and alſo againſt 8o deg. thereof, which 
is the Complement of the latitnde- of the place, as arH. 
Likewiſe againſtthe Tangent of the latitude 1 © deg. make a 
mark as at B, and draw the lines B'D parallel co the Hori- 
zontal-line G C A, and the line C Dparallel to the Meridi- 
an-line A B, | Thirdly, 


Thirdly, Lay the Centre of the Triges upon B, and the-- 
lite of: Sines upon B D; and make a eek againlt the Sine 
of the Plains declination -3o deg; as E; and draw the line A-- 
E;for the Subſtilar-linc of the Dial 3 then take the diſtance 
B E, and ſet ir-vpen the Horizontal-line of the Phain-from C - 
to:G, and draw'the line EG, cutting the.line C DinK, fo 


' (ſhall AKbethe houriline of 6. 


Fourtbly, Upon the point E, cre the perpendicular E 
F, and wo theCentreof the 7rigou nr and the line - 
of Sines.upon E, F, make a mark againſt - the Sine of *the 
Comp'ement of- the Plains declination 66 deg. athe point 
BP; and drawthe line A F for the Stile. 5 + 

_ Fifthly, Through the point H, draw the line H M, paral- - 
lel tothe line A B, cutting the hour-'ine of 6 in the point 6. 
theo raking the diſtance E F in your Compalles, mike | the 
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line A 12 equal thereto, and the line A 6 above the Centre 
equal to A 6 below the Centre, and draw the lines 6, 12 
and 6, 12. which divide into two <qual parts ing and 3, and 
for the other hours apply the line of hours of the 77:gon, as 
is before direed, and finiſh the Dial, according to former 
Pre cepts. | 


PROF. IL 


How to draw an Upright Declining Dial in ſuch & latitude 
where the P.le is much elevated, 


Let the Example be of a South Plain, declining Eaſtward 30 
deg. in the latitude of So deg. © 


E I;z#, Draw a line A BR for the Meridian and hour-Hne 
of 12,and through the Centre A draw the Horizontal- 
line C A perpendicular thereunto. : 
Secozdly, Lay the Centre of the Tr:gox to the Centre of 
the Dial, ſo that the line of Sines may be upon+ the line A 
B, and the line of Tangents upon A C, then againſt the Ra- 
dius or Sine of 9o deg. make the marke B, and againſt the 
Co-ſine of the Plains declination 3o deg. make the marke 
12 ; alſo, aggjaſt the Co-tangent of the latirude make the 
marke or point C, and drawxhe lige C D parallel to A B, 
and rhe line B D parallel to CA. 
 Thurdly, Lay the Centre of the Trrgon to C, and the line 
of Sines upon C Band againſt the Sine of the Plains declina- 
tion 39 deg.make the point G, and make B Requalto C Gz 
then draw the line R G, cutting the lineB D in E, ſo ſhall 
5 E being drawn be the Subſtile, and A G the hour-line 
OLI 6. 


Fourthly, Take in your Compaſles the diſtance A 1 2, yo 
, 2 -17 pn 
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ſer the ſame from G to P, and from 
R to T' (thoſe lines being extended ). 
' then draw the line T ÞP, cutting the 

T8 line D B extended in O, and upon'E 
ere the perpendicular E F equal to 

ene l EO, and draw A F for the Stile of the 

SUIIILUDLL 005 052 TICITIED Dan ? 

, Fifthly , Lay:the- Centre 'of the 

| [3 Trigon tothe Centre of the Dial, and 

the line of Sines upon A Cs and 

azain(t the Co-ſine of the latitude 1o 

deg. make the mark H, and draw. the 
' lineHMparallelto A B, cutting the 

2  hour-lineof 6 in6,.make A 6 above, 

. equal ro A 6 below the, Centre, and 
draw the-lincs 12, 6. and 12, 6.— | 

Divide them into two equal parts at -Fl 

the points '9 and 3; and applying'the - 

* lineof hours on your Tr:gox to them) "x 

: you may prick down the hours, halvs, 7 

and Quarters, as hath been already 

preſcribed. 

Thus have 28 the manner of 
pricking dow, the hour-lines 
Upright Decluming Plains in any * 
latitude» and that in all caſes, 

36 it reier now pr neluome 

aino of Declining Reclining Plains, and the belt way for 

rk bro this va. isto refcr. them to-2.new. Latitude, 
and a new- Declination,' wherein they, would' become 

Upright Declining Plains. And how tefind this new 

Laticude, and. new Neclination, ſball. be the work of 
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CHAP, IV. | 
The Declination and Reclination of a Plain, in\a known Lati- 
tude b-ing green, to find in what Latitude the ſaid Reclin- 
irg Decl:nwg Plain, fball be an Wright Plainy ard alſo 
what Declination the ſame ſhall have in that new Latitude, 
ard how much the Meridian aſcends above, or deſcends be- 
low the Horizontal-line of the Plain, and which ways. 


NN ry a Plain in the Latitnde of Zondon 51 deg. 32 mi. 
thould decline Northerly 90 deg. and Recline alſo 54 
deg. {fuch a! lain is the lalt Examp e of Nopth Zelining 
Declining Plains, in the firſt Part of this Bok.) And it 
were required to find. 
I. in wtat Latitude that wonld be an Upright Plain; 
And | 
2, What Declination it ſhall have in that new Latitude, 
And f 
3, How much the Meridian is elevated or deprelied above 
or below the Horizontal-line. 


SECT. I. £ 
A: 


To find the new Latitude, + 


Ir, Draw a Right-line B A, and at.the end thereof A, 
raiſe a perpendicular A C. 

Secondly, Lay the Centre of the Tr:gex to the point A, 
fo that the line of Sines may lye upon the line A C, and 
the line of Tangents upon A B, Then 

Thirdly, Make a mark againſt the Co-fine of the Plains 
&clinatjon 3o deg, as D,and another mark againſt _ 


infirumentd Dialling, 11 
dius or Tangent, of 45 deg. as at B, ——Then tarning the 
Centre of the Trigox to Bylay rhe Tangent-line upon B Agand 
make a mark againſt the Co-tangent of the Plains Reclinz- 
tion 36 deg. as at E. 

Fourthly, Draw the line D B, and apply the Centre of 
the 7r:go# to E, ſo that the line of Sines may lye upon 
A: Then will the line DB lye under the ſangent of 1g 

deg. 58 min, This 

© Tangentof 19 deg, 38 
Din, you muſt com- 
pare with the Com- 

pooweet of your old 

atirude 38 deg; 28 m. 

in North ining 
Plains (as in this Ex- 
ample) and take their 
difference, which is 
18 deg. 3o min. And 


that is. the :new Latitude. 
And here Note, that if the Tangent E F before found 
prove to be equal to the Coleen of your old L1- 
tirade, then will your Plain be a Polar Declining Plain, 


Bur agath, 
In South Reclining Plains, you muſt compare the Tan« 
nt E F with your Latikudey-and find their difference, - 
tne Complement of which differenceahall be your new 
Latitnde.., y Pt. cu 
| And Notefarther. Thar (in South Recliners) + | 
If the Tangent E F be Jeſs than your ld Laritwde,[the 
contrary Pole is Elevarcd ; and if ir be equal to your 
old latitude then ir is an EquinoRual Plain- 


Y 2 SECT 


164. I nftrumental Dialling. 
= # as a 


To find the new Declinations. 


| $36, Draw a o_—_ A B; and upon the point B ere 
tbe perpendicular B C. 

Secondly, Lay the Centre of the To to the Poiat B, 
ſo thar the line of Sines may lye upon B C, and the line of 
Tangents upon A B, then make a marke againſt the Tangene 
of 45 deg- (or the Radius) as at A, and another againſt the 
Go fine of the Reclination 36 dep. as at D, and draw the 
line AD. 

Thirdly, Lay the Centre of the Trigon upon A, and the 
linecf Sinesupon-the line A By and make a mark againſt the 

' the Sine of the old De. 

'C clination (Co deg.) as 

os i 

1D Foarthl 4 Lay the 
Centre of the Tr/g0n 

to E, and the Tangent- 
line upon A E, ſo ſhall 


po 
| : the line A D lye juſt 
: under the Sine of 30 
q 2 deg. 38 min, in the 


A i Ha: -P 71g: at the Point F, 
and this 30 deg. 38 min. is the new Declination. 


And here note, that this new Declination thus fonnd, is 
always to the ſame Coaſt, Eaſtward or Weſtyard with 
the old, bur always leſs in quantity, ey 


SECT; 


S ECT. 


4 4+ D , 4 . [ & % : | 
16 pe >" 
Toſh 0; 


ITI. 


To find the Angle that the Meridia makes with the FRY 


zontal-line of the Plain. 


F. Devo the two. lines A B, and AC, making 2 righe- 


Secondh, Lay the: 
Centre of the Tri- 
gon to A,andth Jr 


angle at A. 


ks 
" | _ » 


on 60 deg. ar D. and 
another apainlt the 
Sine of go deg. and 
draw the _ D. 
"Thirdly, 'the' 
Centre of the Trgou 


upon B,and the Sines 
upon the line B A, 


making a marke a- 


4inſt the Sine of the 
eclination 54 deg. 


at-E. 


Fourthly, Lay the 


Centre of the: Fri- 
gou to E,and the Sines 
6 * eheline BD, lye - ; 

-; 'gnde 


the Plaganene 
| $4 de 


'S : 


54deg.2 9 min.which is the Complement of 35 deg. 31 min, 
and an Ang'e of that quantity doth the Meridian make with 
the Horizon. | 

By theſe three Setions of this Chapter, you have redu- 
ced your North Plain, in the Latitude of gl deg. 32 min, 

eclining 54 deg. vo min, And 
Declining #0 00. 

: To an Upright Declining P ain in another laticude, 27. 
"K-37 I} 


Notth Plain declining Weſt 30 38 
| Iathe Laticade of 18 Jo 


So thar if by che Precepts delivered in the third Chapter of 
this Part and by the ſecond SeQion thereof, becauſe the 1a. 
titude is bur ſmall , you (hall have a erue Dial for ſuch a * 
Plain, as declines and Reclines the quantities above mentio- 
ned, in the latitude of 51 deg, 3Y min, Vhich Dial be. 
tngeraly drawn, and applyed to the Reclining Plaingthe Me- 
ridtah making ſuch an Angle as was found by the third Se. 
Gion of this Chapter, v:2. 35 deg. 38 min. and placed to- 
wards the right Coaft (as (hall be | late in the next Chap- - 
ter) your work is finiſhed, the precegts here delivered being 
general, 

I if A 


Shewing whether the Meridian-line of the Plain aſcends above, 
or deſcen''s below the Horizontal-line of the Plain, and to- 
war ds w/ at C 0afe |" 


1 He. third Section of the laft po gave you the 
.- quantty of chis' Angle, -now for _— of the 

Meridian-lineabſervetheſe general Rules following, wiz. 
£2 2 Is 


. } - - k- = * - _ T7 IN” Dy __ $* "FI - 
» | ; ® _ | . ® WW > "7. % 
- L .. 
. "_ * So ” . 
. - _ 4 
- » ; 
. - : * . » Lo 
I 6 


a>ove That end of the Ho- 


4 t- | 
—  rizante/-line , which 


ridian muſt be 
nf. In- j drawf 


lies contrary to the 
' Conſt of the Plains 

; below declination, 
- "roman | Th | 
cliners, {More thanEqui- below be b— Sf mk 
Tondian o- < The ths: ow wo 
wy ian Mu wich the Coaſt of he 
gre above Plains declination. - 


(above \ That end of the Hori- 
 fzonral-line that looks 
che fame way with the 
$ Conft of the Phiinis es 
clinstion, —And this 
Meridian thusdrawn it 
North Recliners repre 

| below (ſents 22 at midaights $ 


| 

-| Equal to » Polar, the Meridian mutton 
bk _—_ Shou the Horizodcal line #t that erid which 

In 


Leſs than a Po- 
lar the Mert- 
dign muſt be 
drawn 
| 
| 


_ is Contrary to the Coaſt of Declinati 


th I 
m—— and the fix of clock bour-line is always-the 


Subſtile» 


"2 below 4 And from that end of 
the Horizogul-line , 
lu IS. | atichiie contrary to 
ore tnan 2 the Coaſt of the Plains 
'} Polar,the Me- declination, +» And ia, 
+ ridjan muſt be | South incliners it is 
*drawn Þt ly ſeryiceible i 
Rs eg draw the reld; 

" above of. 


168 Infrumental Dialling. 
Your Dial being drawn by the Precepts delivered in the 
third Chapter of *this Party according to its new Latitude, 
and new Declination, and the ſituation of the Meridian-line 


from! the Horizotital-line, diſcovered by this Chapter, you 
may now procced to 


The Placirg of the Dial upon the Plain. 


- .  Which-to perform, haying by the direQtions given , 

drawn an Horizontal-line upon your Plain, ſet off ſo many 
degres (by helpof your line of Chords) as the diſtance of 
the Meridian from the Horizon is found to be, and to the 
ſameCoalt,and theredraw the Meridian-line. Having ſo done 
apply,your Paperadratight ro:your Plain, and lay the Meri- 

tan-line-thereof upon (or paralle] to) the Meridian-line 
upon your Plain) and herein be careful that rhe Stile of your 
Paper-draught (or rathera true patern thereof out in Paſt- 
toardor Paper) being placed upon the Subſtilar do direQly 
behold, or polnttowards the hd Pole; which confide- 
rang feing had, you may eaſily transfer the reſt-of the 
hour-lines from your Paper to your Plain, and put no more 
thereon:;than are neceſſary. | 


Ca AP, VI. 


How to deal with Eaſt and Weſt Reclining and 1nclins 
ing Plains. 


TT Heſe:alfo muſt be referred to a new:L:ftitnde,and new 

| d&elinarion, which are eaſily attained 3 the new-Lati- 
rude being always the Complement ef your own Latitude, 

and the new Decinatior\ in that Latitude is the Complement 

of; their Reclination, Theſe being known, you may de- 


woY {cribe 


ſcribe the Dial according to the Rules of the third Chap- 


ter. 
The Meridian-linein all.theſe Dials'is the ſame with the 
Horlzontal-line, and ſo hath noelevation or depreſſion, 


CHAP, VII. 


Of North and South Reclining and Inclining Plasns. 


Hen the Reclination or Inclination of any of theſe 
Plains is known, there is nathing elſe required-be- 
ore the drawing of the Dial, but the elevation of the Pole 
above the Plain, which how to find:is plainly taught in the 
fourth and fifth Seaions of the ſecond Part, ws, then'the 
Dials are made as Vertical or Horizontal Dials for thoſe 


Latitudes, and ſo no more need ro be ſaid of them in this 
place. Ando I ſhall conclude'this third Pare. | # 


$d0000000002000000 990000000:066906200000 | 


CONCLUSION | 
Shall conclude this third Part with theſe'tws generals | 

I and neceſlary Rules, teaching : : '* 

1, To know which way the Subſtilar-line of any Dial 
muſt ſtand from the Vertical-line of the ſame Plain, 


And 
2 How to order your work in the Southern Hemiſphere, 


- PR . , 4 
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For the Firſt, 
_ Upon all Plains whereon the 


Korth Pole. South Pole 


w—_ > ——  } ——— ———_ 
Is cleyated, the Subſttar muſt 
lye from the 


F mm =—_ 


A ——— 
upper end_ bh nn end 


of the Verticalli "pa bo 
towards the full 


pe mnnnnd Aognrmnnen ny 
Nerth | South, 


For the Second.. 


Al) che Rules, Precepts,and Examples _ inthis Book, 


ſuppoſe you to be 1n the Northern Hemiſphere of the 

od, therefore if you ſhould be in the Sourhern Hemi-. 
Frome thele Precepts Twill ſerve there alſo, by only chang- 
ing the words Nprth--and South one into the othe\\ as for 
South read North, and for North read South, and ſo Now 
thern for Southern, and the contrary... 


The End Ws the ere "EN 
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APPENEAERX 


FOraſmuch as the Latitude of the place, and the Suns 

place, or declination (rather) are ſuch neccilary ingredi- 
cnts in the making of Dials, that you can hardly make a 
Dial in any part of the World, but you nwuſt firſt-know in 
what Latitude thar place is. And alſo when the Latitude 
of the Place is known, the Situation of the Plain muſt alſo 
be obtained; which can hardly be done without knowing the 
Suns Azimuth, {for I wholly rcje& that way of the Magne- 
tical Needle) and that Azinuth will require the Suns De- 
clination to the finding of it. Ithought good at the con- 
cluſion of this Book to add a Table of the $uns Declination 
for every day in the year, which may be ready at hand,when 
at any time you are to take the Declination of a Plain : 
And alſo a Table of the Latirudes of the Principal Cities 
and Towns in Great Br:ttain and Ireland, fo that if you are 
ro make a Dial in any of thoſe parts, you may have recourſe 
to this Table, and make your Dial to the Laticude of thar 
place, which you find to be neareſt to the place where you 


are to make your Dual. 
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A Table e of the Suns Declination. 


S-/ J4nuar Februar, March| April | Ma une 
Sj mild. mi.\d. mid. SH, d: y FR "Hil. 
ho 4.4113 46 I 2.4. 8 36 gs 3 I'2 
_ 23/13. Tl 3 <c|8 x818 23 16 
21 2313 5|2 3719 2018 3523, 19 
- 13112 45] 2 13].g 42/18 5623 23 
g\2x- 2[l2 25\ 1 49ilo 319 A423 9 
6:0 5yoL2 4. rt 25\1 lO 24ig9 18/23! 27 
720 38111 43] 8 ito. 4519 31/23 29 
8209 26/21 2L[] o 381 jt 44/23 30 
hos r3jet a oO'Z141 27/9 5723 31 
Iol20. ollo 38! © Z1lolt 4720 10/23 . 32 
I1ilg 46io, _ o£33|12. 720 _.,23j23 , 31 
12119 32] 9: $4] 08 57{L2 2325 34. 23-; 3.1 
13]19.. 189. Z2] 1 2t1|l2. 48/20. 4523, 30 
I4\1g 219 20A 1 04.13 7120 56,23. 29 
15118 48| 8 48] 2 8/13 - 27(3T- 7123 38 
16/15. 33 3. 25] 2 .3113- 46j\21 4a7/23 26 
17118 17, 3 2+ 5414 $5j21 27/23 123 
1818 2/7. 403 1814, 2421 37/23. 26 
19117. 45] 7 17] 3: 4114. 42 21 46123, 17 
aoli7_28[6. 54 4 535 rt 55123 14 
2117 116 31 4 28/15 . 19/22 "Jy 16 
23116 54, 6 6] 4 5Fllis 3722. 12123 6 
23116 36, 5 45} 5 T4*5 5412 2 20/2 I 
24/16 18,5 21] 5 37/16 12]22 2722 55 
| 4 $5! 6 29/22 34|[23 +50 
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274 Infirumentd Dialling. 

AT able of the Names and Latitudesof the 
Principal Cities, Tawns, and Iſlands in 
and about Great Brittain and [reland. 


Buckingham 
Cambridge 
Canterbury 
Carliſle 
Chicheſter 
Cheſter 
Colcheſter 
Derby 
Dorcheſter 
Durham 
Exceſter 
Gilford 
Gloceſter 
Hartford 
Hereford 
Huntington 
Ipſwich 
Kendal 
Lancaſter 
Leiceſter 
Lincoln 
London 


Ergland. D 
Northampton 52 
Norwich 52 
Nottingham 53 


Oxford 


Reading 
Salesbury 
Shrewsbury 
Stafford 
Stamford 
Truero 
Warwick 
Wincheſter 
Worceſter 
York 


Wales, 
Angleſey 
Barmonth 
Brecknock 
Cardigan 
Carmarthen 
Carnarvan 
Denbigh 
Flint 
Landaffe 
Monmouth 


Wales. D M | Scotland, 
Montgomery 5t 56 | Sterling 56 12 
Pembroke Fl 46 - Ctr 
Radnor j2 Ig} Treland, D M 
St, David 52 ©O| Antrim 54 38 
m———__— Ac 54 To 
Iſlands. D M | Armah 54 14 
Garnzey 49 39 | Carerlagh 52 41 
honey 49 12 | Clare 52 34 
imdy 5x 22 | Corke St 53 
Man 54 24 | Droghedagh $3 38 
. Portland 5o 30 | Dublin 55 13 
Wight 5o 39 | Dundalke $3 - 52 
— — cy 53 2 
Scotland. D M | Youhall 3 --IÞ- 
Aberdean 57 32 | Kenny 52 27 
Dunblain 56 21 | Kildare \ 
Dunkel 56 48 | Kingſtown 52 8 
Edenburgh $946 .. Knockfergns 34 37 
Glaſcow 55 52 Kyalale Fr 4k 
Kinſaile 57 44 | Lymerick 52 30 
Orkney _ - 6o 6; Queens Town 52 53 
St. Andrews 56 39 Waterford $2 9 
Skyraſſin. 58 36| Wexford 52 18 
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